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Increasing interest in the use of transistors, particnhirly 
in loiV'level circuits, makes this article with all its <letnU 
especially talnahle. See Transistor Preamps, page 31. 



Stndio'Type construction is 
key to flexibility in this au- 
thor's system. See page 23. 



TRANSISTORIZED PREAMPS 
PROFESSIONAL HI-FI HOME MUSIC SYSTEM 
SIMPLITRONICS— Simplili.'d Electronics 
TRUE-FIDELITY ORGAN REPRODUCTION 



The Most Complete Transformer Line in the World 

A quarter century of specialized experience and original research has gone 
into the development of UTC catalog items. Covering the range from tenth 
ounce units to others weighing hundreds of pounds, UTC stock items are avail- 
I able for virtually every application in the electronics field. Each of these items 
carries a plus value ... UTC RELIABILITY, highest in the field. 




PERMALLOY DUST TOROIDS 
Maximum Accuracy and Stability 



r 



0 



LOW PASS HIGH PASS 
LOW FREQUENCY INDUCTORS and BAND PASS 

and INDUCTANCE DECADES M FILTERS ... HERMETIC 



MAGNETIC AMPLIFIERS ... HERMETIC 



.LINEAR STANDARD SERIES 
Tops in Fidelity 
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VARIABLE INDUCTORS 
Standard and Hermetic 



...FROM STOCK 




Write for your Copy 
of Catalog '56 
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HERMETIC 

Power, Plate, Filament Transformers and Reactors 



PULSE 
TRANSFORMERS 




DOTS 

Transistor Transformers 
Smallest Size Highest Power 




HERMETIC AUOlO COMPONENTS 
for Every Application 
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SUB-SUB OUNCER 
TRANSFORMERS 
Audio Miniatures 



OUNCER and PLUG -tN UNITS 



HIPERMALLOY and ULTRA COMPACT 
High Fidelity Favorites 
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COMMERCIAL GRADE AUDIO and POWER COMPONENTS 

for Industrial Use 



SPECIAL SERIES . . . Audio and 
Power Components for the "Ham" 



REPLACEMENT TYPES 





VOLTAGE ADJUSTERS . . . STEPDOWN 
and ISOLATION TRANSFORMERS 



PHOTOFLASH TRANSFORMERS 
MIKE-CABLE TRANSFORMERS 




UNITED TRANSFORMER COMPANY 

150 Vorlck Street, N«w Yoffc 13, N. Y. • EXPORT DIVISION: 13 E, 40th St., Now York 16, N, Y., CABLES: "ARLAB" 



THE BRITISH INDUSTRIES 





A message 
to the 
Quality -minded 
Consumer 



Claims 

Claims ! 

It must be very confusing to the 
consumer to read the claims of dif- 
ferent manufacturers. It's a bit 
confusing to us. 

Thumbing through one of the pub- 
lications devoted to our field, I re- 
cently came upon no fewer than 
seven Turntables of one kind or 
another being offered to the audio- 
phile. liot one of these acknowledged 
in any way that it was even possible 
for any other Turntable to be su- 
perior, or better value for the 
money ! A recent edition of the New 
York* Times carried a Sound 
Studio's advertisement showing 
four record changers (in the same 
advertisement, no less) and each 
one of these four stated quite 
calmly that it was simply the best 
made! The cheapest, the most shod- 
dily constructed, make the same 
claims, in vague, non-specific terms, 
as the finest! 

I almost yearn for the automobile- 
type salesmanship, which makes 
the strongest possible claims for a 
six-cylinder Ford, but at least has 
the decency and good taste not to 
claim that it is every bit as good as 
the Lincoln Continental. Each has 
its place in the market, but they are 
tu'o separate places! 
No such modesty, however, ham- 
pers the record-player maker ! Thus, 
one manufacturer blandly under- 
takes to "objectively" evaluate a 
Turntable versus an Automatic 
Changer but neglects to point out 
the small fact that he only makes 
one of the two ! Well, if I were to be 
influenced on the choice of a blue 
suit versus a black suit, I would like 
my information to come from a 
manufacturer who made both. That 
rniglit make the analysis somewhat 
objective! 
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I notice that some manufacturers 
are showing "rumble" figures in 
their advertisements . . . just fig- 
ures, that's all. Any competent en- 
gineer will confirm that these are 
utterly valueless, if not intention- 
ally misleading, unless they are dis- 
tinctly related to a given test. How 
was the test made? How was the 
turntable mounted? Which ampli- 
fier was used? At what frequency 
was the test made? Which inde- 
pendent laboratory, if any, con- 
ducted the test? Was the unit 
tested taken from inventory or was 
it a specially selected unit? . . . 
these are but a few of the questions 
which could very well be asked. 
Yet — despite all the confusion sur- 
rounding these products, there arr 
reliable yardsticks available to the 
equipment buyer: 

First, there is the length of time 
the manufacturer's products have 
been accepted on the market. Here, 
GARRARD stands alone. It has 
been acknowledged the leader in 
the field for nearly 35 years. No 
come-lately are we, trying to climb 
aboard a band wagon. On the con- 
trary, we are proud that we are one 
of the pioneers of the industry. 
Second, there is the basic reputa- 
tion of the manufacturer. Here 
again GARRARD stands alone, be- 
cause our products are known 
throughout the world as just about 
the best that can be made. No com- 
promise is made with quality. No 
mass-production methods are em- 
ployed. That, of course, is the 
reason why Garrard Changers and 
Transcription Turntables are not 
always in stock at your Sound 
Studio, for delivery that very day. 
We are catching up with the de- 
mand, but not at the expense of 
quality control. 

I suppose the correct jihrase to em- 
ploy in considering this question is 
"Caveat Emptor". You don't (or 
shouldn't have to) buy a Record 
Changer or Turntable very often; 
why not get the best when vou do? 




F^cniitird ("jirduiici- is Pr<«si(l<'jit of British 
Iiidustrics Corponitioii. Port Wsisliiji«;toii, 
X«'\v York. HIO is iui Aiiicrimn nuiipsujy 
wliicli olTors you tin- (iiK'st of jindio «M|uip- 
iiiciit . . . fully H-ujinuit<'«Ml, witli xvivu-c 
:iu(] spiuc i»jirts jiv/iil:ililp tliroujrhout th<' 
i-ouutry. 



The B.I.C. Group 
consists of the following 
products : 

Garrard Record Players 
Leak Amplifiers 
Wharfedale Loudspeakers 
R-J Enclosures 
River Edge Cabinels 
Cenalex Tubes 
Ersin Mullicore Solders 
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.for the 
discriminating 
listener 




THE CLASSIC 
) NAME IN 
HIGH FIDEllTY 

presents a group of high 
/ fidelity components 
featuring superiority of 
sound reproduction and 
elegance of appearance. 

They may he used 
together for a completely 
integrated system, or 
individually as 
improvements in 
existing installations. 



Sherwood 

s-aooo 

FM-AM TUNER 

1V^>U'V cotcod* FM tentitivity 

AFC and fly wheel tuning 

rro* AM telectivity 

IT* 4M hi-fl eireuilry 
with infinite 
impedanc* detector 

• outstanding 
coil ttobility 

• >ow IM dittortion ' 
on FM ond AM 

Choica of cobinett . . . 
-I_ ■ ^rom $139.50 

Sherwood 

$.1000 
AMPLIFIER 

• 20 wott ullro.lineor outpu 

• pu»h-buttoi record equoliiotion 

• Z729 low fioU* phono proamplifler 

• new "centor.tot" loudnott lontrol 

• rumble ond tcrotch filter* 

Choice of cobinel* . . . from $99.50 

Forester low-distortion 

THRU-WAY SPEAKER SYSTEM 

^^^g^^^^^^^^ PaHormonce 
comparable to | 
•y*t«ms costing 
rWICE AS MUCH! ' 

e0.57o (M distortion 
ot 10 watts 

e fl- horn-loaded 
12" woofer 

e separate 8" 
mld-ronge unit 
e full 12 db/octove. 
300 cps: 5000 
cps crossover 
e 5' tweeter 
response to 15KC 

e choose 
contemporary (shown), 
*•«*•• *K trcditionol, or French 

'ia« oo campiaM Provincial cofainets, or 

Do-It- Yourself kits 
at $139.50 

WRITE FOR FtEf DESCRIPTIVE LITERATURE 



2802 W. Cuilom Ave., Chicago 18, III. 



\N\N\N., 




D 



A' 



THE TKCHNiQUE of iisiiig a coil to cover a 
room u'itli fleet lOTiiagiietie waves at 
audio f tequencics, and then picking 
them up with portable receiving C(|uipMient, 
is well known. Its uses are nnnierons — from 
ctieing in television studios to siinultaneou8 
translations at the United Nations, So far 
as this writer knows, however, just al)ont 
all of these systems require elccirieal gear 
of one sorr ot another. Stnue liave altbrevi 
ated e(|nivalents of ordinai v radio receivers 
which pifk up. detect, and amplifv- radio- 
freqnericv signals; orlit'rs have liOariiig-nid- 
tvpe srsTcins whicii amplify audio picked 
up inductively. 

Victor .Mbert Foot, a liritish inventor, 
has come up with a niagnclic sound trans- 
mission system which requires no electron- 
iiini — no tubes, no resistors, capacitors, or, 
in fact, anything hut one or two specially 
huilt earphones. The patent coveiing this 
(a U.S. patent) is 2,7:i 1 .896 and no assi^ni- 
niont of it ia not.ed. 

Tho Hvsrein begins witli an audio ampli- 
tier which feeds a wire loop strung artnind 
tho room, of which more details later. The 
wire, one or more turns, is strung around 
tlie walls, floor, or ceiling in such a way 
that amplifier output causes a magnetic 
field to he set' up in the I'ooni. 

The special headphones \isod for recep- 
tion are shown in the two drawings of Fig. 
L (A) is a cutaway side view nnd (B) a 
Cutaway frotit view, \Vc leprndnce here the 
actual diawings from t.hc patent specifica- 
tion, contrniy to Oni- nsual piactice, simply 
because this is probably the elcarest way 
to show what is laigelv a niechanlciil inven- 
tion. \Vhen we r(>fer to the part symbols, 
look at them in both drawings to give your- 
self a clear idea of what exists. 

The symbol C indicates the earphone as 
a whole, which, at least from the outside, 
greatly resembles a stmidard one. There is 
a casing 1) with a cover /? which carries a 
conical diaphragm F. The center of the 
diaphragm F is secured to a reed-like arma- 
ture G which at its outer end (sec the front 
view) is fastened rigidly to the Casing D. 

Tho reed G is directly over— but not 
touching — the gap between a |>aii' of pole 
pieces //. These pole pieces are cotni)Osed 
of a highly peiineable nmterial (one which 
carries magnetic flux very easily) and ex- 
tend in opposite directions from the arum 
ture. They are shown here emerging from 
the Case and are about the only visible fea- 
tures (from the outside) which woidd nmke 
the earphone look abnormal when it is in 
use. 

The pole pieces // are bridged l)y a per- 
manent magnet. In (B) of Fig, 1 the per- 
manent-magnet arrangement is shown ns 
the magnet itself fJ and two soft-iron pole 
pieces ./'; but a C-shaped magnet might be 
used instead. 




American ''soi" 
Series Microphones 

Lightweight, rugged, easy to handle , . , 
true-to-life in fidelity of voice pickup. 
The new American "501" Series pre- 
sents a complete line of dynamic or 
carbon hand microphones to improve 
all types of voice communications. 

The attractive styling is completely 
functional . . . the gently curved case 
fits easily into the hand. Positive opera- 
tion under all conditions is provided 
by a specially designed cantilever 
switch. The case is made of die cast 
aluminum to assure durability and 
minimum weight. 

There's a model for every need: 

• Mobile 
Connnnunlcations 

• Police 

• Ship-to-Shore 

• Aircraft 

• Annateur 

To be heard and understood 
. . . start with an American Mi- 
crophone. Write for complete 
details and specifications to- 
day. Ask for Bulletin 501. 




ELECTRONICS DIVISION 

ELGIN NATIONAL WATCH COMPANY 
370 South Fair Oaks, Pasadena 1, Calif. 
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RICHARD H. DORF* 



Wlieu tlie phones are worn, they iwe ad- 
justed so that the iiorninl direction in which 
the pole pieces run is in line with the f!ux 
pioduct'd hy the trunsinittiug loop. This 
ineaiis, or' course^ thnt if the wires run 
around a baseboard^ sjiy, the pole pieces 
would l>e vertical. The pole pieces, being so 
verv perrurabh' (material not specified), 
collect and coni-nirrat* the nuignetit* tlux 
ill tJieir vicinity. A good dea.l of tins, there- 
fore, ])asses througli the air gap between 
the two pole pieces and, of course, through 
the reeddike armature (i. This causes tlie 
armature tu move and the cone attached to 
it to push air, so that the sound is repro- 
duced. The permanent uuigiiet functions in 
the uoinial way to snptM'impose sortie steady 
tlux and picvent reversal of the force ex- 
erted on the armature. 

Contrary to usual practice, tlie cover E of 
the eari>lioiie is hold \>y the Iieadl^ind (it is 
usually the t'asc which is held), and the 
cover and case are licid together in sucli a 
way that the case, and with it the ]>olo 
pieces /I, can Ikj turned altout tho axis of 
the diaphingm to orient the pole pieces ex- 
actly in line witli the magnetic tlux in the 
room. This allows adjustment for maxinium 
signal and also gives a sort of volnure con- 
trol. 

If the peiiiiaiieut magnet oflered low 
relnctaiioe tu varying ilnx it would tend to 
short -oircn it the pole-pioco gap and reduce 
sensitivity. The inventor suggests cither us- 
ing a material >vitli low iiicrciiieutal ]»erine- 
ability for t,]ie magnet (low peiinoaliility 
for vaiying tlux) oi' using two jiermaiient 
magnets, one alongside each pole pieces, 
with their circuit completed by leakage i)ux 
from their outer ends. 

The inventor also suggests arrangements 
using coils to aid the sensitivity of the 
headphones. Ji* inteiested, you can olitain 
a copy and reaJ those details foi' 2f) cents; 
address The Conunissioner of Patents, 
Washington 'J5, D. 

{Co/ifinued on pofje 69) 




Fig. 1 
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Small 
Controlled 
Reluctance 
Microphones 



for use where 
space is Ihnited 

stability is essential 

intelligibility is important 



These rugged, magnetic microphones arc designed for use in transistor-type 
hearing aids, small amplifiers and transmitters, dictating equipment, 
magnetic recorders . . . wherever size and weight must be kept at a minimum. 

SHURE microphones based on this same design principle have been used 
extensively by the Armed Forces in many military applications where 
severe operating conditions arc encountered. 



MC20 



This microphone measures only "/i*" x V%" x Vis", and \\cighs 9'/a 
grams. Its rectangular shaped case simplifies placement of other 
circuit components, and permits an appreciable reduction in the 
size of tlie equipment using it. 

Output Level: 75 db below one volt per microbar (0.56 x lO"'" 
watts for one microbar — at 1,000 c.p.s. for 1 ,100 ohms impedance). 
Frequency Response: 400 c.p.s. to 4,500 c.p.s. 

Impedance: 1,100 ohms (at 1 .000 c.p.s.). Other impedances avail- 
able on special order. 



MCIO 



One-inch diameter microphone, less than 0.4" thick, weighing 
only 11 grams. Similar in construction to the MC20, for use 
where amplifier gain is at a premium, and a more sensitive 
microphone is needed. 

Output Level: 71 db below one volt per microbar (approxi- 
mately lO''" watts for one microbar — at 1,000 c.p.s, for 1,000 
ohms impedance). 

Frequency Response: 400 c.p.s. to 3,000 c.p.s. 

Impedance: 1,000 ohms (at 1,000 c.p.s.). Other impedances 
available on special order. 



Where a still higher output is required and space is not so limited, 
the R5 is an ideal unit. It is thick and VVa" \n diameter, 
weighing only 4 ounces. Encased in its rubber mounting ring the 
R5 measures I T^b" thick and Z^^i*" in diameter. 

Output Level: 51.5 db below one volt per microbar — at 1,000 
c.p.s. for 14,000 ohm impedance. 

Frequency Response: 100 c.p.s. to 9,000 c.p.s. 

Impedance: 14,000 ohms at 1 ,000 c.p.s. Other impedances avail- 
able on special order. 





The SHURE Engineering siatV will with you in con- 

fidence (o adapt these and oiher Controlled Reluctance 
microphones to your specific applications. Write on com- 
pany letterhead lo our Sales Department — explaining your 
requirements. 



SHURE BROTHERS. INC. 

222 HARTLEY AVENUE, EVANSTON, ILLINOIS 



ENGINEERS: 

Excellent employment opportunities 
available for men having Methods 
and Standards e^^pcrience, Research 
and Development ability in Mag- 
netic Recording, M icrophones, Trans- 
ducers, Phonograph Reproducers. 
Write Chief Engineer, Shiire Brothers, 
Inc. 



LETTERS 



Criticism 



Sik: 



Harold Lawrence's piece on critics is the 
fairt'st ever to hit print. It might be added 
tliat The function of the record critic, like 
th:)t of many another kind of writer today, 
is to entertain. Your own Mr. Canby, for 
example, does ;t b;ing*up job as proxy lis- 
tener for thousands of phono enthusiasts 
wIioM enjoy wringing all tliose wonderful 
new releases throui^h their own hi-fi rigs 
but who lark l»oth the time and money re- 
quired to make such an enviable degree of 
hobby-riding possible. 

J. M. KUCERA, 

1280 Pine St., 

San Francisco 9, Calif. 



Disagreement 

Sm: 

J would like to express my disagi-ee merit 
with Mr. Steplieiis comments on loud- 
speaker etlieiency tliat appeared in this col- 
umn in hVbruary. 

Mr. Stephens attempts to link speaker 
inerticieucy to poor i»et formance in the 
form of iiangovuf by reasoning that (a ' 
Imugovet is prevented by nuignetic dnmj)- 
iug, and (b) th.-it edlcient speakers have 
lieavy iriagnets and good damping; by in- 
fereiiee, itiellieient speakers have small 
magnets runl poor dam)>itig. 

The weight and material of tlie speaker 
magnet is oidy one ut' many factors that 
determine ellieieney. Our owti AU-I wuofer, 
for example, iiaitig a S.I^-lb, Alnico V mag- 
net and (i His, of Aruieo iron, has far lower 
over-all etlicieney than trtany speakers with 
(i.8-oz. {lings. The cliuiee liore was lietweeri 
etbriem-y aiul the low-f i'e(piency lituit of 
the ])ass-baiid ; saet if icing ies|)Onse below 
oU (-ps aiitl allowing tlie meeliaiiical of 
the s|»eaker to be im-i-ensed — thereby, inci- 
dentally, i 11 t:,ro( hieing hangover — would 
have alU)wed the eOieieucy to be signiti 
Cautly iiierea.<ied. 

If one applies the etheiency rating of a 
speaker to the low bass ])ortiou of the 
sound .><peeti'urn as well as to the rtii<l-baiid 
speetruruj tlie picture is likely to ehange 
quite a bit. We at. Acoustic IJesearch were 
interested to note that the Audio J,.eague 
(Pk'as.int ville, X. te ported In issue 

Xo, LI that the ;)tisolure etlicieney of the 
\l; I. at 25 cps, exceeded that of a jnstl^ 
famous speaker system rated as having 5*' 
times the o\» i all eHiciency of the AIM, 

Speaker etlicieney, or t.he lack ctf it, can- 
not be taken as an inde.v of quality, any 
more than the output \oltage of a ]diono- 
graph pickup ( repre<«ent iiig otTicienoy 
as a taaiisducer) can be taken as an index 
of pickup quality, 1 consider that it is as 
useless to compare loudspeakers without 
making some niljustuieiit for e(pial sotiiid 
level as it would be t,o ccmipare (lin'eveitt 
phouctgraph c-art ridges without adjusting 
amplifier gain, 

RiKjAK .M, Vil.l.nuK, 
Atnnst ic Kesea rcli, lue,, 
2."> Thorndike St,, 
Cambridge 4J. Afass, 
(That oufiUf lo '>*t .snfficienl fuel to ton- 
iii>nr this ( tnttrort r^i/. I f u <ml<i appear 
that * flicienvn ran not ht ratrtl at ant/ itfte 
f rrqucnoi), hat .shoxhi pnUaps he ititr- 
fliated ot'f'r the entire auilio speetrnm. Kd, 



AUDIO 



APRIL, 1956 



www.americanradiohistorv.com 



Iff it's worth an Engineer's time . . . 
. . . it's worth an Engineered Cable 



elden 842t 




lOOl WIRES FOR EVERY ELECTRONIC NEED 
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TUBELESS 
AUDIO 
COMPENSATION 

only 14 db! 
insertion lossi , 



The Model 4201 Program Equal- 
izer has been developed to provide 
utmost versatility for the compensation 
of sound recording and broadcast 
channels. High ond low frequencies 
may be boosted or attenuated while 
the program is in progress with negli- 
gible effect on volume levels. It may be 
switched in or out instantaneously to 
permit compensation at predetermined 
portions of the program. This feature 
is especially useful in tape dubbing 
work. 



9 f 
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Model 4201, Program Equalizer 



FE ATU R ES : 

Equalization and attenuation in accu* 
rately calibrated 2 db. steps at 40, 
100, 3000, 4000 ond 10,000 cycles. 
Insertion Loss; Fixed ot 14 db. with 
switch "in" Or "out." 
Impedonce: 500/600 ohms. 
Low Hum Pickup: Moy be used in mod- 
erotely low-level chonnels. 



send for Bulletin E for complete data 
Net PrTee $195.00 
F.O.B. North Hollywood 



Model 4201 Program Equalizer is also 
available for the custom builder in kit 
form with complete wiring instructions. 
Send for Bulletin TB -L 

Representatives in 
Principal Cities 




HAROLD LAWRENCE'^^ 
By Any Other Name 




ASK THE CLASSICAL Sales manager of a 
large record company which of the 
following Mozart symphonies are 
likely to outsell tiie otbeis: Nos. 38, 39, 

40, and 41, and without even checking his 
sales figures he will tell you; Xos. 38 and 

41. He will also inform you the Beetho- 
ven *s Violin Sonata, Op. 24, stands a 
better chance of attracting sales than Op. 
30 no. 2, always assuming that the inter- 
preters are the same or of comparable 
quality. What makes him so certain? There 
seems no clear-cut musical reason for plac- 
ing No. 41 above No. 40, or 38 above 39. 
As for the Beethoven sonatas, they are 
vastly difl'erent in conception; the first is 
a lyrical work of classic proportions, the 
second a forceful , impassioned expression. 
Both are prime examples of the composer's 
violin literature. The answer to this baf- 
fling st:ire of affairs can be summed up in 
one word: "title.'* Mozart's 38th and 
4Jst are named **Prague" and **Jupiter,'* 

\ respectively; Beethoven's Op. 24 is called 
"Spring." 

Tn the society of musical compositions, 
the untitled piece is often lost in the 
shuftle. With nothing to identify itself but 
a dull opus number or key signature, it is 
outshone by its more colorfnlly labelled 
counterparts. There are exceptions, of 
course. A few that come to mind are Bee- 
thoven's Fifth, the Brahms Symphonies, 
and Mozart's piano concertos. Neverthe- 
less, in sales and popularity, titled nmsic 
generally leads the field. 

The predilection for titles flowered in 
the nineteenth century but actually dates 
i>ack to the Renaissance and the birth of 
modern instrumental music. Elizabethan 
keyboard pieces were given such fanciful 
titles as My Lady Carey *s Dompe, Bis 
Humour J The King's Juell, and The New 
Sa-TToo. Later, in France, court composers 
de\'ised an enigmatic language of their own 
to clothe their miniature pieces with an 
aura of mystery. This piquant nomencla- 
ture rubbed off on Francois Couperin in 
his harpsichord works. Here are a few ex- 
amples: La Zinohie^ Les Fastes de la 
grande et ancienne Mxnxstrxdxsx, he tic- 
j foe-choc, Les Culbutes Jxcxbxnxs, and La 
Petite Pivce-sans-rire. Your knowledge of 
' French will get you nowhere with these, 
, by the way. Other Couperin pieces, how- 
I ever, were autlientic miniature tone poems 
whose names seem to have preceded rather 
than followed the music's creation. Even 
such a nonsensical designation as Le tic- 
toc-choc is not as remote as one would 
think from the character of the piece with 
its light staccato effects and sparkling wit. 

Couperin 's contemporaries in Central 
Europe regarded the art of the French 
claveoiti istes as too unsubstantial for their 
serious tastes. Tlie frills and ornaments, 
unconcern for weighty and sober construc- 
tion, and brevity' were foreign to their ears. 

West Nitith Street, New YorTc 11, 

N. Y. 



Solidity was the primary quality they 
sought to express. Titles were therefore 
strictly functional: partita, sonata, con- 
certo grosso, sinfonia, toccata, fugue, etc. 

The late 18th century composers, in their 
preoccupntion with classic forms and the 
develo])nient of the orchestra gave little 
thouglit to descriptive titles. The terms 
synijihony, sonata, serenade, divertimento, 
and concerto were therefore seldom quali- 
fied wtih picturesque phrases. The public, 
however, bestowed titles left and right to 
its favorite works. The symphonies and 
quartets of Haydn are a case in point. 
Symphony No. 96 in D is subtitled, 
"iliracle," because of an incident that 
took place at the premiere. According to 
a contemporary report, "Part of the audi- 
ence pressed forward to look at the popular 
musician at close range, leaving a vacant 
space in the concert room. Hardly had they 
moved when a chandelier crashed down 
upon tliis empty spot. There were cries of 
'A miracle, a miracle,' because no one was 
killed or hurt by the accident." Tlie quar- 
tets have been assigned such colorful names 
as "Tlie Razor," "The Frog," "The 
Joke," "The Lark," **The Sunrise" and 
"A Dream." 

Carrying the circumstantial principle to 
a logical conclusion, why not call Schu- 
mann's Symphony No. 1 (as one English 
critic put it) The Eusty Pen Symphony, 
since it was written with a rusty pen which 
Schumann picked up on Beethoven's grave 
during a trip to Vienna! 

With the dawn of romanticism, trivial 
associations of this sort gave way to words 
or phrases that would embody the heart 
and soul of a composition. Thus, the 
Paihitique and Appassionaia Sonatas and 
the Eroica and Pastoral Symphonies. As 
the 19th century progressed, critics and 
music lovers thought they saw a * * pro- 
gram" not only in a ballade or symphonic 
poem, but in many a piece of abstract 
music. Countless "stories" of the great 
symphonies appeared. The publishers 
eagerly catered to public tastes; to en- 
hance the sales potential of a new edition, 
they would often provide subtitles of their 
own. Of the nine Beethoven piano sonatas 
with tag names, only three ("Path^tique, " 
"Les Adieux" and "Hammerklavier") 
were given by the composer. The "Moon- 
liglit" Sonata, for example, got its name 
from a critic who compared the first move- 
ment with shimmering beauty of Lake 
Lucerne, a lake Beethoven liad never seen. 
The * ' Tempest ' ' Sonata grew out of a ques- 
tion a friend asked Beethoven about the 
meaning of the work. Beethoven, in what 
nmst have been a hasty reply, said, "Read 
Shakespeare's Tempest." It is more than 
likely that the composer had not yet read 
the play himself. Had he done so, he would 
never have linked it with the sonata. 

Xearly a century after Beethoven, a 
Frenchman named Erik Satie anticipated 
friends and critics by providing virtually 
nil his piano pieces with not only titles. 
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The system shown — like every Altec 
System — is made of coinponcnis proved 
in rigorous studio and theatrical use. 
See your Altec Lansing dealer soon for 
a demonstration of this or other com- 
plete Altec high fidelity systems ranging 
in price from S324. to SI 180. 




305A AM Broadcast Tuner 

gives highest fidelity AM reception • exceptional 
stability • outstanding sensitivity • mahogany or 
blond hardwood cabinet* • ideal tuner for areas 
lacking FM broadcast . . . $99.00 




901B M(elodi8t 

Record Reproducer 

utilizing exceptfonal Alfec 339B amplifier • finest 
English-made 3-speed changer • magnetic picKup • 
three inputs: one lo\V level, two high level • 
powerful enough to drive any size speaker; com- 
prises a complete music system • finest record 
reproducer-amplifier-preamplifier available • Ma- 
hogany or blond hardwood cabinet'. . . $237.00 




415A biNeX Speaker 

guaranteed frequency response 30-14.000 cycles • 
15" cone using multiple concentric compliances 

• outstanding efficiency • extremely low distortion 

• smoothest speaker response at an economy price 
. . . $60.00 



*All Altec JurmUire-fiffish cabinets bear 
the seal of the I'ine Hardwoods Association 





GUARANTEED PERFORMANCE 

With Altec Lansing High Fidelity Components 

The exclusive Altec Lansing Perfortiiance Gnaramee is your assurance that 
every Altec home music component you buy will meet or exceed its published 
technical specifications. This guarantee is made possible by the engineering 
integrity, proud craftsmanship, and product testing that goes into every Altec 
Lansing component. In addition to qiiality performance AUec oflers Ix^autiful, 
sinartiy designed cabinets that bear the Fine Hardwoods Association Seal. 
When you check the specitications on Altec equipment, remember that these 
are conservative figures that will be exceeded in actual performance. 



ALTEC FIDELITY IS HIGHEST FIDELITY 

Dept. 4 A 

9356 Santa Monica Blvd., Beverly Hills. Calif. 
161 Sixth Avenue, New York 13, New York 
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ALL-TRANSISTOR! 




BOTTOM VIEW WITH COVER REMOVED • PRECISION WORKMANSHIP THROUGHOUT i 



THE 

USHER. 

ALL-TRANSISTOR 

Preamplifier-Equalizer 

\\^f ARE I'ROUl) lo announce the new FlSHEK AIl-'I nmsiMor Prcainplitier- 
H'Ajii;ilizcr. MoLlel TR-I. Tlii^ little yiaiil is ihe result of four years of 
research unJ development and represents one of the greatest achievements in 
the long line of FISHEK FIRSTS. We helieve the TR-I is the first all-transistor 
product of any kind in the high lidelity field. Its development was no accident, 
hut rather the fruit of twenty years of leadership in audio technology. The 
Tk I has NO hum. We repeat: AHSOI UTELY NO HUM. Second, it has 
NO microphonism. Other unique features of the TR-I are listed below. The 
initial Llemand for this revolutionary device may exceed the available supply. 
To avoid disappointment, may we suggcii that you place your order now. 

Outstanding Features of THE FISHER Model TR-1 

■ Ciiii he uscJ witli ai>y c\iMinft amplifier, aiiJio control, or stiunj systi-m. ■ liaUi-ry 
iKuvert'd. Power consumption only 0.0.^.^ watts. Bartery will last as lonji as it would 
wlifi> lyinft idli- on a stu'lfl ■ Can he ukl-J as a phono)trap)i or niicrophoiic pri-ampl itier. 

■ Uniform response, witliin 2 dh, 30 to 20.0(K> cyclfS. ■ Kiiilt-in switch M-lect^ car- 
tridge impi'dmicc. ■ Mtindlcs all popnlar magni-tic cartrid^t-s iiiclndinfi very low-lc\i-l 
type. Does not require triiii<forni«r with the latti-r. ■ Hum level: ahsoltite zero! 

■ Noise level. ^.S dh helow 10 inv input for liiftli impedance cartridiies. Iletter than 
fid lib helo\v 2 mv for low impedance cartridges. ■ Incorporates KIAA equalization, 
novv Mandard on all records. ■ I'erniits output leads up to 200 ft. ■ Three Controls: 
I'ower Volume. Cnrtrid((e Impedance Selector, Phniio-M icroplmne Selector Switch, 

■ XJsvs three transixinrs. I'rintcd wirinf* tliroutihout. ■ Fully shielded chassis with 
bottom cover. ■ Auructive control designation plate. ■ si/t: 2' by 4" by 4^i'' deep. 

■ «rli;nr: 12 ounces. Pr/,e On/y $24.95 

WRITE TODAY FOR COMPLETE SPECIFICATIONS 



: FISHER RADIO CORP 



21 -29 44th DRIVE • L. I. CITY 1 , N. Y. = 



hut * * progratiis" for his easentially ;il> 
atr.ict concept iotis. In tlie first tnoveitient 
of CfKipitrcs tount^n cti tons seas (Clinptera 
TiirtKHi Every Whiclt-\\';iy) entitled. "She 
Who Talks Too Much/' ho wrote the fol- 
lowiti^ * ti;iiT;itioti ' : **. . . signs of the iin- 
patience of the poor linsbaiid . . . Let riic 
speak! , , , IM like a hat of licnvy Ma- 
hoganv . , . Mrs. Tliiiij; has a bone uia 
brcUa , . . Mi*;s W hat 's-Hcr-Xaiue married 
a Mian as dry as a canary , , , Well, listen 
the concierge has a ])aiii in 
the Inisbaiid dies of exhaus- 



t,o me! . 
bis fibs . 
tioii, ' ' 

Satie's 
* * tansic 



art was a teaet ion against the 
liistratois. " lie was poking fun 
at the prosaic realism of such scores as 
' *Sinfonia Doinestiea ' ' wbicb charted a 
dav in the life of a typical German 
bourgeois fam ily. incluiling baby 's noisy 
awakening, the bath, ])layiiig with the childj 
pjrents* argntnent, and yes, a love scene 
too. 

i^iahms f r owned upon piograni music 
of any kind. To him the noblest niusical 
expression was to be found in tlie classic 
vein. It woidd have wanned his heart to 
know that, posl,erity would not ]>rovide 
more tluiii a handful of his works with 
nicknames. 

Like Mrahins, the purist would cer- 
tainly like tu aliolisl) titles not assigned 
by the composer to his uwti music. He might 
even want to eliminate all but the triost 
necessary ffuiiin 1 heading for each com- 
position, paiticuhirly for abstract works. 
On the otliei h;i tid. there are those who 
maintain that without the "Moonlight," 
Heethoven*8 Sonata In (' Sharp iMinor, Op. 
'27 no. 2, might have passed unnoticed hy 
the iua.i(nit,y of music lo\ei>i. Titles, tliey 
say, serve two purposes: (a) they're fine 
for quick rofeience, ami (b) they arouse 
interest and pave the way for a more re- 
ceptive audition. After all, even the non- 
ol>.)eet ivo modci ii painter invents poetic 
names for his latest eflorts. 

Kveiy oiife itt a while the controvei'sy 
flares np again. A innsic critic writes an 
article, his i-eaders send urgent letters pro 
and con to the editoi-, and soon other critics 
become etnbioiled in the disput^e — n storm 
in a teacup. What was that Shakespeare 
said :ib<uit a rose? 

■\pril 1(1 iL*— Kaclio 7''leetionic Compouent 
M ;tnuf act uiers Federation Show, Gros- 
venor Tlouse. Loudon, Kngland. 

April 1,3 15— The London Audio Fair 195(». 
Watthington 1 fotel, Cu i*/,on Sn.^ London, 
Kngland. 

April lt», 18. 19 — llroadcast Kugineertug 
Con tieretico, in uonjiinctiou with the 34th 
annual Convention of the .National Asso- 
ciation of liadio and Television Hroad- 
castci s. ('(ui rad M i Item I fotel, Chicago. 

April \i:\-24 — N'ew Kiighmd Uadio-Elec- 
trotiics Meeting. ■ * Stockt,akitig of IClec- 
tronic Progress.'' Slieratim-Plaza Hotel, 
Hostciu. Mass. 

April 29- .May 4— 79th Convenraon of the 
Society of Moticui Picture and Television 
Rngitieers, Hotel St;tt ler, New York 
City. 

April '2'\ May (i — liiilisli Iiulustiies F;nr. 
Harls' Couit, London, Kngland. 

{Continued on page 83) 
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Only the PRESTO SR-27 Tape Recorder 

^^^^^^ ' omA Muck 

fN^SjfB' Professional Performance 

* at 4acli a / 




The top performance features of the finest PRESTO 
units are yours in this 2-unit combination — K-27 
tape recorder and A-920B amplifier. Check the 
leatures of the recording unit: 3-motor drive; 
separated record, erase and playback heads; fast 
forward and rewind. There's no take-up reel clutch 



or idler pulley. Compare the features of the com- 
panion amplifier: 10 watt output at 16 ohms, self- 
contained power supply, separate preampa and VU 
meter and two playback speakers. You can moni- 
tor the tape during recording. This professional 
performer is yours for just $588 complete. 




PRESTO 

'irouette 



T-18 TURNTABLE 



. . . finest low-priced professional turntable has 
world-famous flick shift— one sideway flick selects 
any speed. 

There is no finer, smoother-running or casicr to operate 
instrument for control room, studio or hi-fi system than the 
Pirouette T-18-the PRESTO achievement that sets a new 
high in turntable design. You select any speed— 331^, 45 
or 78 rpm~with a sideway Hick of the exclusive presto 
3-specd shift. You engage the proper idler for the speed you 
want with one motion. There are no bothersome arms or 
shift cams. And check the extras you get: extra heavy- 
weight wide-beveled tabic, deep-well bearing, sleek styling 
in iclephune black and hiuslicd clirome. . . . Ner price 
S66.(H). With Insrrrfsis motor . . . Nel price S]]7.()0. 





PRESTO 
K-11 DISC RECORDER 

, . . improved professional version of PRESTO s all- 
hme favorite K-10 — incorporates revolutionary T-18 
turntable . . . Net price $396.00 

K \l is the smart new disc recorder you can fit into your 
sound system — or use as an on-location recorder. Its 
featherweight with a comi)letcly new pick-up arm, fully 
encased hi-fi speaker, smart new panel design with push 
button controls and the dependable PRESTO cutting head. 
You gel excellent liroadcasl-quality fidelity. For those times 
when a disc recorder is i>rcferable, the K-11 is your best 
bet. Cuts discs up to I314 inches in diameter. Three-speed 
Opt-ralion. if ith hysteresis motor . . . Net price $ V45.00. 



Export Division: 
Canadian Division: 



RECORDING CORPORATION 

PARAMUS, NEW JERSEY 



25 Warren Street, New York 7, N. Y. 
Instantaneous Recording Service, 42 Lombard St., Toronto 



WORLD'S FOREMOST MANUFACTURER OF PRECISION RECORDING EQUIPMENT AND DISCS 
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What do you 

from a 



Extra playing time? 

At economy price? Famous acetate-backed 
"Scotch" Brand Extra Play Magnetic 
Tape 190 also offers 50% more recording 
time — as much as found on IH reels of 
standard tape. New, high-potency oxide 
coating assures recordings of increased 
frequency range. New economy price 
saves you 28%. 



Economy? 



The favorite tape of sound engineers, 
the world over, famous "Scotch" Brand 
Magnetic Tape 111 cuts tape wear in half, 
thanks to exclusive silicon lubrication. 
Tape glides smoothly over recording heads 
to give flawless sound reproduction time 
after time. Buy it now at a special new 
low price! 





The term "Scotch" and the plaid design are registered trademarks for Magnetic Tape made in U.S.A. by MINNESOTA 
MINING AND MFG. CO.. St. Paul 6, Minn. Export Sales Office: 99 Park Avenue, New York 16, N.Y. 
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High Fidelity? 



New **Scotch" Brand High Output Mag- 
netic Tape 120 guarantees greater dy- 
namic range recordings . . . with harmonic 
distortion reduced to a minimum. 133% 
more output permits brilliant sound re- 
production. A must for hi fi fans. Also 
available with Polyester backing at slight 
extra cost. 



Extra strength? . 

New "Scotch" Brand Extra Play Mag- . 
netic Tape 150 is made to take even hard- ^ 
est wear — thanks to its tough, durable 
**Mylar"* plastic backing. In addition 
to super-strength, n^w 150 Tape offers 
50% more recording time on a standard- 
size reel, and famous "Scotch" Brand 
recording quality. 



gistered DuPont trademark. 
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The ULTIMATE In 
HIGH-FIDELITY 
SPEAKERS 



Combining 

OUTSTANDING 
TONE QUALITY 
AND ECONOMY! 



ICnnliott 




AMAZINGLY 
REALISTIC 
TONAL 
RANGE 




LONG 
LASTING 
PRECISION 
PERFORMANCE 



Auino IS Knglaxi) aliould receive a 
fjrciit iiiipctus bv the presenriitioii of 
t lie li ist Hritisli A u<J io Show. This 
will be o<-ciipyiti^ tlnee tlooi-jt (if tlie Hotel 
W;)sl)iii;j1oti in London by ;tl»ouf 1 he time 
you tp;nl this Letter. AlthiMijjli there are 
Lhrec exiiiljit juris or shows hvU\ iii. Enjyliitnl 
e.'ich ye.'ir in which aiulio equii^rnent is ex- 
hilMte<l this is the first :ttteiii|it to hnve .in 
Kxliibitioii which h;is the title "Audio 
K;iir' and whiidi has <|uile frankly been 
pniteniod u|iom thdse which liave been sU4di 
a sw<'('|nuj; success in the Ufiiled States. 

Previonsly tlie show whicli was ch'vot-ed 
most cx4dnsi\ely to nndiu ei|nipriicnt. lias 
been the niinual exiiibit.ioii ot the British 
Sniiiid l{4'cordiii^ A ssoriatioii but wliihst 
this has been an intciestiii^ exhibition it 
has bi'en on a c(nn|iai at \ \ v\y small Si-ale 
and it is hopcil that the new Andio I'nir 
will at 1 ra4-t 1 0.dOO ur uuire visitors. Of 
ciHirse, these uuniber.i cantiot compare with 
the Uad io Show which has more thuti a 
quarter' of a million |iatroti8 every year. \s 

*Mnlti(or€ Solilcrs^ LttL, llemei Jlemp- 



RICHARD ARBIB' 



tJic l.iMidon Audio Jjhow will fidlow im- 
tuedintelv after the British Ra^lio Compo- 
nents Show, it is likely to be patronized 
by ;l tiuttiber of visitors froiM Overseas. 

\f this Audio Show becomes an annual 
event, it will fnltill one very useful pur- 
|i4Hic in prctvitlin^ a focal ]i(Mnt each year 
for Audio e4pii|MU4:^tit uiaiiutacturers to pre- 
sent their new pnMlucts. During the past 
rew months there has been little new in 
this tiehl t<H' ey.4'u .<oine of the items I have 
ile.>^cribed in i)r4^vious Letters have not yet 
reaclie4l 1 he "o ^lonbt 

these will be se4'n by tlu' public for the first 
tune at tliu Au^lio l-'air. 

New Tape Recorders 

In the tield of tape le^^orricrs there are 
(uily really three new pieces of e4piipuient 
of int.ert'st tu t lu> .iinlio enthusiast and 
probn biy the most inteiest itig of these is 
the \iew hVrro^iaph (iti which is a complete 
unit of a tape ^leck, atnplifier, atid preatu- 
plilici, built in sinh a way that if a hole 
J5"x is Ciil ill a board the unit can 
drop in complete. It iucmporates switches 



Imported front NX'estcrn Germany, these 
quality-perfect WIGO Hi-Fi Speakers are 
un matche«l for ran>;c and rca lisni. Fu 
bodied bass, ba lanced mid -range, and silky - 
smooth highs, blend together to produce the 
ultimate in musical perfection. Skillfully 
engineered . . . with exclusive fiberglass 
centering const ruction . . designed to 
Stttisfy a lifetime! 



DELUXE 12" EXTENDED 
RANGE SPEAKERS 

$59.50 



8" CO-AXIALLY MOUNTED 
SPEAKERS 

$51.00 



12" CO-AXIALLY 
MOUNTED SPEAKERS 

$89.50 



FULLY-SHIELDEI) 
CONE TWEETERS 




Write for 
Specifications 
and Names 
of Nearest 
Authorized 
Dealers 



UNITED AUDIO PRODUCTS 

(DIv. of Un)t*d Optical Mfg. Corp.) 

202 East 19th St., N. Y. C. 3, N. Y. 



Close-up of the steel drawer in which are contained the tape recorder, amplifiers, 
tuner unit, crossover network, and a felt-lined recess for a microphone. On the right 
can be seen the transcription turntable and pickup. 
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AIR FORCE, NAVY AND AIRFRAME 
CUSTOMERS RECEIVE FULL-TIME SERVICE 
AND INSTRUCTION ON FIRE CONTROL 
SYSTEMS AND GUIDED MISSILES. 
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Your answer 
to a low-cost, 
well designed speaker! 



HEW! 

ELECTROSTATIC 
TWEETERS 



'k Better performance in higher 
frequencies (7000-20000 cycles) 

'k Extremely low cost 

k Compact, space-saving 

k Easy Installation for single output 
and push-pull amplification 

k Remarkable brilliancy of sound 




ARNHOLD 
CERAMICS, INC. 



I E. 57th Street, New York 22, N. Y. 



so tlijit a piek*up, micrdp^^ue and tuner 
cau be periiiaiientl^^onaeatid^a^ud this can 
virtually t'orm the heart nf^'tn^-j 11 bigU; 
iidelity ii|<t&Jlatt«n'ftiid the more aj^tbitious 
user cau coiinact-fd* it a Istrgf^ jiiiiplitier 
taking th^i Output from-*-the F^rn^graph 
Ijt't'ure i| reaches Ore output sUi^^f, 'I'his 
iriaehine jp availabk' in two foriuSj witji 
tape speeafl of 7i njid IB ips or 34 ^nd'Tf!- 
ip8, and 1 am udiiHwi that tfie first- iJ&LL-per^. 
ies were niajn to tl^a XJnitoa States. One 
particular advanthp" of this uiachiije 
that as it uses 8i-in. reels; 1 liour 10 ■min- 
utes playing time can be obtained at 7i ipe 
without changing a reel and 2 hours 20 
minutes on both tracks of one reel. 

Another new model made by an old es- 
tablished British tape recorder nianufac* 
turer is the Simon S.P. 2 which incor- 
porates a 10-watt amplifier and is stated to 
liave a frequency response of 50-111,000 
cps ±3 db. This is a self-contained model 
which can be carried about reasonably 
easily. 

Specto, Ltd., who have previously con* 
fined their activities largely to home cinema 
projectors, are now producing two tape re- 
corders both of which incorporate the Rud- 
man Darlington tape deck which has a 
variable speed control. Whether or not this 
idea of a variable speed control is a good 
one is a debatable matter but it must have 
very intriguing possibilities for high fidel- 
ity enthusiasts wishing to dub tapes and 
vary speeds. 

One of the models produced by Rpecto is 
a stereophonic one designed for reproduc- 
ing the ll.Al.V. and Columbia Htereosonic 
tajH\s. It is rumoured that in the near fu- 
ture, E.M.I, will have nt last produced a 
Iiij^liM|uality tape recorder and reproducer 
for home use. This has been promised for 
npurly two years. 

Both E.M.I, and ** Scotch-Boy'* are now 
producing "long-play'' tape and despite 
the present economic position, there is still 
a brisk demand for amplifiers of the well 
known companies such as Quad, Leak, Pye, 
Pamplutnic. Trix, K.CA,. Kogers, and 
Tannoy. 

Although Hales of high fidelity equipment 
are still good, it is surprising that during 
the last six months the demand for radio- 
gramophone combinations has been much 
depressed despite the fact that sales of rec- 
ords have exceeded all previous figures. 



How to Obtain English Record Catalogues 

American enthusiasts have asked me for 
details of catalogues of British records and 
it is as well to remember that probably S'l 
per cent of sales of records in England are 
achieved by the E.M.I, and Decca Groups. 
E.M.I, issue annually four international 
catalogues covering the H.M.V., Columbia 
Parlophone and M.G.M. marks. These cata- 
logues cover in all 1,318 pages. Whilst they 
are of course available from England, it 
will probably be simpler for the American 
enthusiast to get them in the United States. 
U.M.V. record catalogues are available 
from R.C.A. Victor; Columbia are obtain- 
able from Columbia Records Inc.; Parlo- 
phone through American Decca; and the 
catalogue of Angel records "which now-in- 
clude the discs issued in England under 4he 
Columbia trade mark can be obtained from 



Electric & Musical Industries, Ltd., in New 
York. 

The disc lover who would like to see one 
British catalogue is recommended to get 
the H.il.V. which includes twenty pages of 
details of Composers including dates of 
their births, deaths, and nationalities, a 
most excellent proritinciation guide, and a 
..glossary of musical terms. 

TJie Decca catalogues probably contain 
9i- pnibtii lar^jer quantity of L.P. records 
ttuLD £Llit.I. 1t>eeause Dccca were issuing 
JjJ, j^ttfriM two years before the first 
E.il.L'ViiLfl sijj^pi^rt-iJ. Copies of the Decca 
c^t^jLujm^Hs are obtainable from Londpv 
lE4-^:&Prli, Ip^,, in New York. The main cata- 
logne* ^^iijitjr'ir? details of ovj;r IJ^POU ioug- 
playing recprds, nearly 350 medium-pEayin* 
records, about the same-i^mber of extendej^ 
play 45 rpm records^- <^ over 700, 0# 
standard length 45 rpmi records. ^Whilat 
E.M.I, issue separate catalogues for eacli 
of their marks, the Decca catalogue covers 
all its labels, including Briinawick, Londoi^ 
Felsted, Telefunke^i, 

Wliile both gl^u^s of companies issue 
monthly lists of their releases, the Decca 
people issue every quarter a compreheonye 
catalogue in a stiff backed cover covering 
all the records Issued under their various 
marks during the appropriate period. Opera 
lovers can buy the most excellent libretti 
giving the original language in which an 
opera is recorded and au English transla- 
tion side by side, and similar booklets are 
available for most recital records. Details 
of these booklets, which are quite inexpen- 
sive, are given in the appropriate cata- 
logues. 

The record enthusiast who wishes to keep 
up to date with British record releases can- 
not do better than obtain copies of .The 
Gramophone which is probably the oldest 
journal in the World which has been exclu- 
sively devoted to records. It is published 
monthly and costs only $3.50 a year. 



High-Fidelity Home 

Elaborate built-in Iiigh-fidelity installa- 
tions of the kind only too well known in the 
United States are a comparative rarity in 
this ('ountry and consequently, you may be 
interested in details of your correspon- 
dent's equipment which is illustrated on 
the cover and in a more detailed view here. 
Behind the grille on the left is a 14 cu. ft. 
sand-loaded enclosure in which is mounted 
a l5-in. bass speaker. Mounted above are 
an S in. and a 3*in. speaker in a simple 
baffle that is open at the sides and rear. 
The main equipment is housed in a pull-out 
drawer which weighs nearly 250 lbs. It com- 
prises a tape recorder, amplifier and pre- 
amplifier, AM/FM tuner, recess for micro- 
phone, crossover network with adjustable 
potentiometers, and a sub-control panel. 

This panel enables signals from the re- 
corder or amplifier to be fed into the three- 
way loudspeaker system and/or the exten- 
sion loudspeaker network. Signals can be 
fed to the recorder from the tuner or pickup 
or from a television receiver which is situ- 
ated in another side of the room, A main 
.switch is provided which switches off all 
tlie equipment simultaneously. On the right 
liand side the only part of the equipment 
(Continued on page 69) 
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The British Electronics Industry is making 
giant strides with new developments in a 
variety of fields. Mullard tubes are an 
important contribution to this progress. 



Principal Ratings 

Heater 
Max. plate dissipation 
Max. screen dissipation 
Max. cathode current 

Characteristics 

Plate voltage 

Screen voltage 

Grid voltage 

Plate current 

Screen current 0,6mA 




6.3V. 0.2A 
IW 
0.2W 
6nnA 

250V 
140V 
-2V 
3mA 

Transconductance 1800 [xmhos 



Base 

Small button noval 9-pin 



Supplies available from: — 

In the U.S.A. International Electronics Corporation, 
Dept. A4, 81 Spring Street, N.Y.I2, 
New York, U.S.A. 

In Canada Rogers Majestic Electronics Limited, 
Dept. HH. 1 1-19 Brentcliffe Road, 
Toronto 17, Ontario, Canada. 



Another 

Mullard contribution 
to high fidelity 

The Mullard EF86 audio frequency 
pentode is one of the most widely used- 
high fidelity tubes in Britain today. It 
has been adopted by the leading British 
manufacturers whose sound reproduc- 
ing equipment is enjoying increasing 
popularity in the United States and 
Canada. 

The marked success of this tube stems 
from its high gain, low noise and low 
microphony charaaeristics. 
By careful internal screening, and by 
the use of a bifilar heater, hum level 
has been reduced to less than i.5(jiV. 
Over a bandwidth of 25 to i,oooc s 
equivalent noise input approximates 
2 (jiV. 

When operated below ijoooc s, in- 
ternal resonances of the EF86 are 
vinually eliminated. Even at higher 
frequencies chassis and tube socket 
damping are usually sufficient to make 
vibration effeas negligible. 
Supplies of the EF86 are now available 
for replacement purposes from the 
companies mentioned here. 



MuUaid ) 




MULLARD OVERSEAS LTD., CENTURY HOUSE SHAFTESBURY AVE. , LONDON. ENGLAN J 



Mullard is the Trade Mark of Mullard Ltd, and is registered j^^^^ j 
in most of the principal countries of the world, 



ELECTRONIC TUBES 
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EDITOR'S REPORT 



FLEXIBILITY AND CONVENIENCE 

^•M#AY BACK ill the early days of hi-fi, we remein- 
mm ber how most of us housed our home installa- 
W W tions so as to look as much like a radio statiou 's 
control room as possible. Lucky was the man who had 
either a very eoiiperative helpmate or sufficient intesti- 
nal fortitude to preempt adequate space to install a 
six-foot raek for amplifier, power supply, tuner, con- 
trol unit, volume indicator panel, and a few rows of 
jacks, and who located his turiitahle in a two-foot- 
square cabinet as nearly identical as possible to those 
ahmgside the master control of the local radio station 
— even to lacquerin*j: the cabinet the usual gray, now 
almost universally called the ''utility" model. Those 
were the "good old days." 

And while we still lon<i: for the flexibility of that 
type of installation (and surreptitiously attempt to 
hide a few jacks of the telephone type— they are the 
only ones that can he canioutlaged by flush luountiupr 
on a linuHl oak panel— on a cabinet that is seen by all 
and sundry who eliancc to come into our diggings) we 
can't help but admit that with few exceptions the 
permanently installed gronji of necessary components 
serves the h(tnsehold with a sufficiency never dreamed 
possible by the long-time audio fan. When we use the 
term ' ' pcrnianeutly installed" it must be construed 
in the looser sense — it will not be elianged daily, even 
though it may be reorganized upon receipt of each 
quarterly dividend cheek (unless that happens to co- 
incide with an outgoing check destined for a city on 
the Potomac). 

The real experimenter who is always trying out a 
dirt'ercnt amplifier, s]icaker system, tuner, pickup, or 
other eomponent needs the flexibility, to be sure. AVe 
do feel that it is desirable to have Vacilities for sub- 
stituting various components without having to move 
too much furniture. We like the idea of being able to 
"patch in" a filter, another amplifier, or different 
speakers whenever we get a chance to compare — the 
credo of the real hobbyist. One simple solution might 
be to install a row of jacks underneath the cabinet, 
perhaps set far enough back to he reasonably out of 
sight yet not so far as to make them completely inac- 
cessible. Then one has the flexibility of the professional 
system with the acceptable appearance of a custom- 
made cabinet. Suggested treatment would be to have 
jacks for output of pickup, input to preamp, output 
from tuner, high level input to control unit, output 
from control unit, input to main amplifier, and sev- 
eral more pairs of jacks to accommodate amplifier 
outputs and speaker lines. If tape recorder, TV set. 
or other auxiliary inputs arc being used, a pair of 
jacks for each would do the trick. With contacts nor- 
nialled, the "system" plays just like any permanent 
installation; with suitable cords patched in, all kinds 
of combinations can be tried. 

Mr. Berliner's article on a Professional Hi-Fi Home 
Music System reflects the thinking of one who has 
long worked in studios, yet not every home can be 



adapted to accept such an installation, There are many 
advantages to the professional type of construction, 
not the least of which is the pride of showing it oft*. 
But when listening is the prime reason for the arrav 
of equipment, the flexibility must result from some 
sort of compromise. 

Fortunately for the industry— and even for the real 
hobbyist, since it provides him with a wider range of 
equipment to choose from- -listening is the prime 
reason for most sales of hi-fi equipment. We still feel 
that many of the improvements that have resulted 
from the activities of the home experimenter have 
made hi-fi as important as it is today. 

Just as improvements to automobiles are the result 
of experience at Indianapolis, Daytona, and Le Mans, 
so the improvements to audio equipment often get 
their start because of the insatiable curiosity of the 
experimenter and his quest for perfection. Long live 
the ex]ierinienter ! 

LOOK IN THE BOOK 

Purchasers of any equipment — i)ower lawn mower, 
electric razor, air conditioner, or what not — are 
usually exhorted by the manufacturer to read the 
instruction book before installing or using the prod- 
uct. We recently heard what we consider a classic in 
this regard. 

Large, respected nuinnfacturcr receives record 
changer f(tr evaluation. Makes tests. Rejects chaugei- 
as not meeting specifications claimed with respect to 
rumble by as much as 15 db. Keturiis changer. 

Changer mnnufacturer rechecks sample, finds it per- 
fectly normal. Suspicion dawns. Beplaces wooden ship- 
ping block wedging motor to chassis and recheeks. 
Figures duplicate those of manufacturer who rejected 
unit. 

Instruction book specifically cautions user to remove 
block before using. But nobody read it. We think that 
is a real good joke. On somebody. 

DEADLINES 

We were so i)leased with Jean Shepherd's first 
eohimii on Jazz, expected confidently to continue 
monthly. New (to us) author not sufficiently ac- 
quainted with need for meeting deadlines. Better luck 
next time. 

OVEROPTIMISM 

Seems we erred somewhat in stating that the attend- 
ance at the Philadelphia show was around 17,000. The 
correct figure, we have been told by some more careful 
t>bscrvers, should have been 8000 — all paid admissions. 

Our original informant seems to have caught the 
virus which is manifested by counting feet rather than 
faces — a not uncommon affliction, it appears, from 
some of the figuri s we have heard given out for shows 
that we have had the opportunitv to observe ])ersoii 
ally. 
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0 0 0 and for tlie first time! 



A PICKUP FOR CALIBRATING RECORDS! 
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THE 



Important as it is to the recording industry, 
the FLUXVALVE offers values never before avail- 
able to thousands of record playing enthusiasts! 

• Very Wide Range (VWR) 

• Uneqttalled transient response 

• Long record and stylus life 

• Low overall distortion 

• Hermetically sealed 

• Easily replaceable styli ^ 

^ Less than 1 mil stylus on special order 



PICKUP 

THE FLUXVALVE PICKUP was Originally developed for professional 
applications, particularly recording studios where accurate cor- 
relation between lactjuer, master and pressings is essential, and 
lias always been difficult. Now with the fluxvalve magnetic turn- 
over pickup with which to make precise and reproducible record- 
measurements, a vital control step is simplified. 

For a new listening experience, ask your dealer to demonstrate 
the neio FLUXVALVE . . . words cannot describe tJic difference . . . 
])uf you will ftear it! 




PICKERING & CO., INC. 



OCEANSIDE, N. Y. 



Professional Audio Components ^^/T //mi^ /////// fYZ/i^ //ff /2^^^W/V^ 



. . . Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature: write Dept. A«10 

EXPORT: AD. AURIEMA. INC.. 89 BROAD ST.. NEW YORK / CANADA: CHARLES W. POINTON LTD.. 6 ALCINA AVE.. TORONTO 
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Widest choice makes it easy to enjoy 

I TRUE HIGH FIDELITY 



Whatever your space and budget, you find the exact answer in the 
complete selection of E-V 2, 3 and 4'Way speaker system components 

Your cnjo\mcnt of high-fidelity reproduction depends largely on the effieieney of your 
loudspeaker s\'Stem. For only \vith properly engineered speaker eomponents ean you 
obtain the range, the eleanliness of tone, the realism you want. 

With today's most eompletc line. Electro- Voice makes it easy for you. You ean 
start with an eeonomieal, integrated 2-way eoaxial or 3-way triaxial speaker. ..and expand it 
as you desire to a multi-way system with the E-V Build ing-Bloek Plan. Or, you ean 
ehoose now a complete, separate 2-way, 3-way, or 4-way speaker system whieh more 
efficiently reproduces each section of the audio spectrum. 

In E-\' speakers, you have the advantage of heaviest, most powerful magnets, 
edgewisc-'AOund voice coils, scientifically treated cones, and many other features that 
provide liighcst efficiency with the least discernible distortion. 

What's more... the exclusive E-V Radax principle of high-frequency propagation... 
the exclusive E-V mid-range coaxial diffraction driver-horns... the exclusive E-V Supcr-Sonax 
very-high-frequency drivers... are all designed to bring high-fidelity sound reproduction 
c\'cn closer to perfection. 

That is why your friends will recommend Electro-Voice. Look... and listen... 
for )Our own satisfaction. 



I' Q J 



o 



SEPARATE 2-WAY 
SPEAKER SYSTEM 




SEPARATE 3-WAY 
SPEAKER SYSTEM 




SEPARATE 4-WAY 
SPEAKER SYSTEM 




MfD'RANGE 
COAXIAL 




Radax Coaxial Integrated 2-way Speakers in Econ- 
omy and Super Series. ..in 8-inch, 12-inch, and 15- 
inch sizes ...from $28.50 to $78.00 net. 
TRX Triaxial Integrated 3-way Speakers in Economy 
and Super Series. ..in 12-inch and 15-inch sizes 
...frooi $59.70 to $135.00 net. 
Low-Frequency Drivers (Woofers) for separate multi- 
way speaker systems in Economy and Super Series 
...in 12-inch, 15-irKh and IS-inch sizes 

...from $29.70 to $90.00 net. 
Mid-Range Coaxial Driver-Horns for separate multi- 
way speaker systems... in 12-watt and 25-watt sizes 
...from $29.70 to $48.00 net. 
Mid-Bass Driver-Horn Assembly for long-path indi- 
rect radiator applications ...$30.00 net. 
Treble Diffraction Horns from $16.20 to $21.00 net. 



High-Frequency Drivers in 25-watt and 30-watt sizes 
...from $40.50 to $57.00 net. 
Super- Sonax Very-High-Frequency Drivers (Super- 
Tweeters) in Economy and Super Units 

...from $21.00 to $33.00 net. 
High-Frequency Level Control for adjustment to 
room acoustics ...$3.60 net. 

Crossover Networks for separate multi-way speaker 
systems ...from $8.40 to $72.00 net. 

Building- Block Kits of matched components for ex- 
pansion of existing economy speaker systems 

...from $33.00 to $106.80 net. 

All components are designed for use in your own or 
in E-V recommended enclosures. E-V "Do-it-Yourself" 
Enclosure Kits are also available. 



Nev* Catalog-Guide gives quick facts on speaker 
systems for high-fidelity reproduction. Send 25< 
to cover postage and handling for No, 117-A64, 



NO FINER CHOICE THAN 




ELECTRO-VOICE. INC. • BUCHANAN. MICHIGAN 

Export: 13 E. 40th St., New York 16, U.S.A., Cables: Arlab 





HIGH-FIDELITY SPEAKER SYSTEMS, AMPLIFIERS, TUNERS, PHONO CARTRIDGES, ENCLOSURES, D0-1T*YOURSELF KITS, MICROPHONES AND PUBLIC ADDRESS EQUIPMENT 
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An intrstng 
exprmnt 
in spch. 

Some (lay your voice may travel l»y a sort 
of electronic "sliortliarul" wlien voii tele- 
phone. Hell Lal)oratories scientists are ex- 
perimenting with a teclini(iue in which a 
sample is snipped olF a speecli sound — just 
enough to identify it — and sent hy wire to a 
receiver which rehuilds the original soun<I. 
Thus voices can he sent hy means of fewer 
signals. More voices may economically share 
the wires. 

This is hut one of many transmission tech- 
ni(|ues that Laboratories scientists are explor- 
ing in their search for ways to make l^ell 
System wire and radio channels serve vou 
more efliciently. It is another example of the 
Hell Telephone Lahoralories research that 
keeps your telephone the most advanced on 
earth. The oscilloscope traces at right show 
Jiow the shorthftfu! techfiufue ivorhs. 




BELL TELEPHONE 
LABORATORIES 

World center of coniniuniCdUons research 
Larficst Industrial laboratory in, the United States 




Vibrations of the sound "or" in the word "four."* Pattern represents nine 
of the "pitch periods'" whlcli originate in piifTs of air from the larynx 
when a word is spoken. 




An electronic saniplinj; of the "or'* sound. One "pitch period"' In three 
has been selected for transmission. This permits great naturalness when 
voice is rebuilt, huelligihle speech could be sent through a 1 in 6 sampling. 




The selected samples are "stretched'" for transmission. Tliey travel in a 
narrower frefiuency band than Complete sound. 




Using the stretched sample as a nioilel, the receiver restitres original 
fre(piency. In all speech, sounds are intoned much longer than is needed 
for recetgnitiou - e\tMi by ihe human ear. Electronic machines perform 
recognition far faster than the ear. 




The receiver fills in gaps between samples, recreating total original sound. 
Under new system, three or four voices Ciiuld travel at once over a pair of 
wires which now carries only one — and Come out clearly at the end! 
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A Professional Hi-Fi Home 
Music System 

OLIVER BERLINER' 

A marriage of high fidelity and broadcast audio equipment has resulted in an extensive but essen- 
tially simple home entertainment center for the advanced audiophile and tape recording enthusiast. 



THE pi'RPOSE OF tup: SYSTEM described 
herein is to provide high-fidelity 
souikI reproducing facilities plus a 
provision for tape recording of various 
types of material. For ease of description 
the system will be separated into listen- 
ing and recording facilities. 

Virtually every form of audio pro- 
giamming available in the home is in- 
corporated into the listening portion of 
the system. As a result, the following 
components were included: an FM/AM 
tuner, a three-speed record changer, and 
a remote-controlled television set. The 
tape recording requirements resolved in- 
to recording from radio or from tele- 
vision, and the dubbing of records to 
tajx*. For these purposes the following 
equipment is used: a professional tape 
recorder, a broadcast type mixer, a three- 
peed transcription-type playback turn- 
table, a phono enoing amplifier, and a 
TV-sound tuner. 

The needs of the installation do not 
stop here, for some method of coordi- 
nating this equipment is necessary. Two 
identical preamplifier-mastor audio con- 
tiols serve perfectly, and added to this 
is a power amplifier and loudspeaker, 
thus contpleting the equipment lineup. 
In order to ntount these components in as 
compact a manner as possible, the verti- 
cal mounting plan was selected and every 
possible item is placed in a rack, as 
shown ill Fifj. 1, 

The location of the equijnnent in the 
rack is of some consequence, and it is 
placed as shown with one purpose in 
mind — ease of operation and easy o,cces3 
to critical controls. From top to bottom, 
the components are: master power panel, 
magnetic tape recorder, FM/AM tuner, 
(!)berline TV/FM tuner, record changer, 
and the two master audio controls. The 
McTntosh 30-watt amplifier rests on the 
floor of the rack, behind the master audio 
controls. The Conrac television set an<l 
HCA loudspeaker system {Fig. 5) are, 
oi course, separate. The transcription- 
type playback, Fig. 2, contains a Rek- 
O-Kut turntable, Fairchild pickup arm, 
and an Oberline cueing amplifier. The 
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space below the amplifier houses 16-inch 
transcription records. 

The careful observer will undoubtedly 
notice that there is some duplication of 
equipment, for there are two FM tuners 
and two TV tuners in the line-up. This 
is a matter of personal preference and 




Pig. 1. Front view of the equipment rack. 
Locations of the various components must 
be carefully selected to provide ease of 
operation. 



convenience am) is not unavoidable. The 
two FM tnjuM's (one combined with AM, 
the other combinc<l with TV (audio)) 
provide a safety in the event of failure 
of one of them. The two TV tuiters (one 
with FM, and the other the television 
set itself) serve two purposes: one — 
safety; the other — to record one tele- 
vision program while watching another. 
NTo duplication exists in having both a 
record changer and a manual player, 
for they serve two purposes : convenience 
in the ease of the changer; and ability 
to handle lO-iiich transcriptions and all 
other discs with the ultimate in repro- 
duction, in the case of the straight 
player. 

Figure 3 is a block diagram of the 
components hook-up, the solid lines rep- 
resent aiulio circuits, while the dashed 
lines show power supply connections. 
Where power suppliers are not shown, it 
indicates that those units have their own 
self-contained power supply on the same 
chassis. Careful examiiiatiim of the dia- 
gram indicates that the system hinges 
around the two master audio controls 
and the two-position toggle switch, 5^. 

Circuit Description 

Kach of the master audio controls has 
three inputs: the TV/FM tuner, FM/- 
AM tuner, and transcription turntable 
on one; the television set, tape recorder 
(playback output), and record changer 
on the second. This is by no means a 
haphazard arrangement, for you will 
notice that the input units used for both 
listening and recording are all connected 
to Control 1, whereas the units used for 
listening only are connected to Control 2. 

When the two section toggle switch, 
is in the normal position, the pro- 
gram sources <'onnected to Control 1 are 
fed to the recorder and those connected 
to Control 2 are fed to the monitor sys- 
tem. However, when 8, is thrown to the 
other position. Control 1 goes directly to 
the monitor anjplifier and Control 2 is 
completely out of the circuit, providing 
listening facility without the need of 
feeding through unnecessary equipment. 

To make a recording, is placed in 
normal position, (as shown in Fig, 3).The 
selector switch on Control 1 is set for the 
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dtsiivd program source — AM /PM tuner. 
TV/FM tuner, or transcription turn- 
table — which is fed to the program 
amplifier. This amplifier serves two pur- 
poses. It converts the high-impendance 
output of the master audio control to 
600 ohms and to the proper level for 
driving the tape i-ecorder; also it con- 
tains a volume indicator meter for check- 
ing recording volume level. 

After passing through the recorder 
where they are put on tape, the signals 
are fed to one of the selector switch posi- 
tions on Control 2. If the selector is set 
to pick up the tape recorder, it will send 
the signal "on through to the monitor 
amplifier and loudspeaker for listening. 
Xow here is where the versatility of the 
system makes itself available. As shown 
in the diagram, Control 2 may select 
either the record changer or the tele- 
vision set (audio) for listening, in addi- 
tion to the tape-recorder output, without 
disturbing the other equipment. There- 
fore, it is jjossible to record a radio pro- 
gram, for example, while listening to 
records or watching television — simul- 
taneously, and without interaction or in- 
terference between the two. 

This feature is extremely handy when 
one has two favorite shows that he wishes 
to hear or watch at the same time. One 
may be recorded (and played back at 
any convenient time) while you listen to 
the other. Both go through the hi-fi audio 
system, yet do not interf(»re with each 
other. The secret, of course, is in having 




Fig. 2. Broadcast type lUiiiYable with 
equah'zer and cueing facilities on pedes- 
tal. Mercury switch eliminates "popping" 
on motor starts and stops. 

t\t*o master controls; and in connecting 
the proper program sources to each one. 
Kemember, one control unit is used for 
recording and/oi* just plain listening; 
the other for listening only. With this 
arrangement, the program sources on 
Control 1 may be connected directly to 
the monitor, as do those on Control 2, 
without the necessity of going through 
the program ampliticr and tape recorder. 
The mastei- audio controls provide 



more than mere program source selection 
and gain control, for each has a set of 
bass and treble cotitrols. Therefore, it is 
possible to compensate for deficiencies in 
the response of a signal l)eing recorded, 
such as an AM radio bi-oadca^t or a tele- 
cast; or to adjust for room conditions or 
listening preferences when just listening. 
In addition, phono equalizers ai-e also 
j)rovided — one for the transcription 
turntable, the other for the record 
chanprer. 

The Program Amplifier 

The program amplitier {Fig. 6) used 
in this installation., was one designed for 
general portable use and has more fa- 
cilities than are needed here. Although 
only one (high-level) input is actually 
lU'cessary, this mixer has three, plus a 
master gain control. In this manner, up 
to three separately controlled micro- 
phones may be fed to the tape recorder 
and monitor when the recordist wishes to 
make a live tape recording at home, or 
in the field. Additional niceties, such as 
a current metering switch for self-con- 
tained tube testing; a meter on-off 
switch; and a master audio line on-off 
switch have also been incorporated into 
this mixer/program amplifier. 

A great deal of time could he spent 
discussing the tape recorder and tape 
recording, but that is not our purpose 
here. Let it suffice that this unit accepts 
up to lOV^ inch reels; operates at 15 or 
I7V2 inches per second tape speed; has 
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■ TO PICTURE Chassis and loudspeaker 



AM ANTENNA 
MAIN LOUDSPEAKER 
ANTENNA COUPLER 
TV(FM) ANTENNA 
TV(FM> TUNER 
RECORD CHANGER 




SIDPDT SWITCH 






LEGEND 

L PROGRAM LINE MIXER AMPLIFIER 

M TAPE RECORDER 

P TRANSCRIPTION PLAYER 

Q CUEING AMPLIFIER 

R AM/FM TUNER 

SI RECORD/MONITOR SWITCH (SEE TEXT) 

T INPUT TRANSFORMER 



U TUNER and MC-1 POWER SUPPLY 

V TV SET REMOTE CONTROL 

X MAIN POWER AMPLIFIER 

Z CUEING LOUDSPEAKER 

MC-1 REC/MON MASTER CONTROL 'l 

MC-2 MONITOR MASTER CONTROL *2 



Fig. 3. Single-line block diagram of professional hi-fi home music system. Correct hook-up of each component is essential to pro- 
vide for the desired features. 
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separate record and playback gain con- 
trols; and has three heads so it is pos- 
sible to monitor from the tape duiing 
recording. 

The VU meter may l)e used to check 
erase and i)ias currents, and also indi- 
cate lecord and playback volume levels. 
Since the meter on the program ampli- 
fier is suitable for indicating record 
level, the meter on the tape-recorder 
may be set to indicate playback level. 
Thus it is possible to watch recording 
and playback levels simultaneously with- 
out iiaving to ewitch from one to the 
other. With the mixer mounted on top 
of the rack, the meters will be in line 
with each other for minimum eyestrain 
an d easy coui pa risou . 

A word about volume indication. In 
order that meter readings may be quickly 
and accurately compared, the meters 
should be identical in appearance and 
operation. Four-inch, front illuminated 
VU types with equal ballistics are recom- 
mended. Certain tape recorders use u 
vacuum tube voltmeter callibrated m 
volume units. The action of such a meter 
is ditTerent from that of the standard 
VU meter, and makes readings much 



more difficult to compare, and even in- 
accurate. The meter scales should also 
be the sauie. either type "A" (VU cali- 
brations invdomiuate) or type "H" {per 
cent modulation predominant); the lat- 
ter is pi-eferred b\ the writer. 

Equipment Rack 

The main equipnienl rack is mounted 
on a dolly, and uiuy be swung around 
for servicing, as nmy the transcription 
turntable. This allows the equipment to 
be placed near the wall ami eliminates 
the need for walking si)ace behind. The 
turntable is a 12-inch model, but it has 
a i)ick-up arm cajiable of handling up 
to 16-inch transcriptions, either wide or 
tine groove. A four-position broadcast- 
type equalizer switch at the turntable 
may be uiied, if it is desired to connect 
the pick-up arm dii'ectly to the mixer. 

Otherwise, the eqtndizer on Control 1, 
to which the arm is normally connected, 
is used (see Fig. 3) . The former is handy, 
especially when one wishes to mix turn- 
table with microphones in a live piek-ujt. 
A small cucinjr amplilier located on the 
shelf just below the turntable plate al- 
lows the recordist lo loeate any exact 



spot on a record without interfering 
with the regular recording or monitoring 
clianiH'ls. as in standard broadcast opera- 
ting priietiee. This may be any good 
small auiplitier. 

The TV'FM tuner deserves some de- 
scription. It is buit around a DuMont 
"front end" which has been desifrned to 
tune in the KM broadcast band in ad- 
dition to television channels 2 to 13. 
The frequency modulation band of 88 to 
108 megacycles is located between tele- 
vision channels six and seven. Only the 
sound i.f. and audio stages of the tele- 
vision receiver were constructed with 
just enough audio amplilication ineluded 
to deliver about one volt to the input 
of the Master Control. A green *'magic 
eye" tube for precise tuning was in- 
cluded. The circuit is shown in Fig. 4. 
The AM/FM tuner has two "magic 
eyes," one for the AM band and the 
other for F.M tuning. Each tube glows 
only when you have selected its particu- 
lar band, which also serves as an indi- 
cator for band switehing. 

The rernrd changer is housed in a 
pull-out drawer located just below the 
{Continued on page 84) 
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True-Fidelity 
Organ 
Reproduction 



JULIAN D. HIRSCH' 



Edgar Hilliar, organist at the Mt. Kisco church, during the 
making of one of the recordings used at the demonstration. 




IT IS UNUSUAL to iiiid two persons in 
complete agreement on the meaning 
of the term "high lidelity". Individual 
tastes vary so widely tliat it is hard to 
find a music system so poor that it will 
not meet someone^s (piality standards, or 
so excellent that it cannot he validly 
critici/.(>d. However, when sound is repro- 
duced with such accuracy that it cannot 
l)C distinguished from the original, this 
is indeed "high fidelity". Perhaps "true- 
fidelity'* would be a better descr iption of 
such an accomplishment. 

As the high fidelity industry has 
grown, there have been many public 
demonstrations in which live and re- 
corded .-louiul have been compai-ed. These 
arc frequently staged by equipment 
manufacturers, who are naturally inter- 
ested in showing that their products arc 
capable of functioning as parts of a 
true-fidelity reproducing system. Since 
c( rt ain musical instruments are much 
easier to reproduce than others, it is not 
surprising t-liat the most successful and 
popular demonstrations Imve involved 
solo violin or cello, or small chamber 
groups. In Carnegie Hall last fall, Mr. 
G. A. Briggs achieved virtually perfect 
realism in reproducing the sound of a 
woodwind quintet, in direct comparison 
with the original sound. He was possibly 
less successful in matching the tonal 
quality of a pipe organ. 

There are four basic ciiaracteristics of 
a sound which nuist be duplicated for 
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true-iideiitj' or facsimile reproduction. 
These are : 

a) Frequency range. Tlie full frequency 
range of tlie sound aouree nuist be 
reproduced, witliout significant dis- 
tortion of any kind. Reduced to es- 
sentials, this means tliat the eut ire 
recording and reproducing chniiij 
from microphone to speaker, must 
have a tlat fre)|nency response and 
negligit)le nondinenrity. 

b) Dynamic range and sound level. The 
playback must create the s:inie sound 
pressure at the listeners* ears as did 
the original sound. The reproducing 
system, therefore, should he capable 
of producing as nuicli acoustic power 
as the original sound source, 

c) Spatial distribution. The various 
components of the reproduced sound 
must originate from the same physical 
locations as their original counter- 
l)arts. It is imperative that the micro- 
phone and loudspeaker be located as 
close together as possible. 

d) Acoustic environment. In order to be 
l)la}ed back lu ttie room in which it 
was made, a recording must be as 
**dead" as possible. If room rever- 
beration is audible in tlie recording, 
realism is destroyed, 

JiCt us now consider these four require- 
ments in relation to ilie reproduction of 
certain i^pecific instruments. 

It should be apparent that solo instru- 
ments in general are the easiest to i-epro- 
duce successfully. With the exception of 
the pipe organ, and pos.sibly tlie piano, 
they have relatively restricted frequency 
ranges. A system with a range of 40 to 
12,000 cycles can do a creditable job of 
reproducing almost any solo instrument, 
whether it be string, woodwind, or brass. 



Description of techniques and instrumentation used in recording 
and playback of pipe organ performance in A-B comparison with 
the live sound, in the continuing search for audio perfection. 



Since only one note at a time is being 
generated, problems of intermodulation 
distortion are minimized. A solo instru- 
ment has an acoustic output well within 
the capabilities of most good-quality 
loudspeakers and amplifiers, even at 
peak levels. Finally, the entire sound 
comes from a rather limited area, com- 
parable in size to many practical home 
speaker systems. 

The preceding statements apply, in 
lesser degree, to the reproduction of 
small groui)S of instruments. Fortu- 
nately, chamber players are usually lo- 
cated in a rather tightly knit group, not 
too much larger than most good speaker 
systems. Thus, by using a single micro- 
phone and speaker system, it is still pos- 
sible to duplicate the spatial distribution 
of the sounds of a quartet or quintet 
with remarkable fidelity. It is usually 
unnecessary to resort to stereophonic 
recording tecluii<iues to simulate the 
sound of such a group. 

The successful reproduction of a full 
symphony orchestra has yet to be ac- 
complished. The frequency-range re- 
quirements are not too difiicult to meet, 
although it is possible that accurate re- 
production of the waveform envelopes of 
some massive orchestral sounds miuires 
the systems to respond to the upper 
and lower limits of the audible spec- 
trum. Due to the multiplicity of in- 
strurueutSj the intermodulation ilistortion 
of the (Mitire system, from microphones 
to speakers, must be extremely low if the 
resulting sound is to be completely nat- 
ural. This ord[?r of perfection, while at- 
tainable, permits no compromise with 
tjuality in any part of the system. 

The cnonuouti acoustic output of a full 
orcliestra. together with the large size 
of the concert hall in which it plays, calls 
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loi* t\\o use of a nunilxM' of speakers ;iiul 
a oorrespotniitigly large ainplitier ])0^ver 
out|)ut. ]f published data on the acoustic 
itutitut of musical instrutneuts is eorrect, 
it is unlikely that completely faithful 
reproduction of a full orcheslia can he 
arrotnjilished with a reasonable amplitier 
))ower, I lowever, recent public demon- 
strations, notably the Philadelphia 
Souiuloranui, showed that 300 watts can 
he quite satisfactory when used with elli- 
cient loudspeakers. In fact, (i. A, Briggs 
did a respectable job in Carnegie Hall 
with (udy (it) watts and witli sjieakers of 
ordinary et'liciem-y. 

In the writer's opinion, the (Hiief ob- 
stacle to trne-fidelity orchestral repro- 
dnetion has been the spatial distribution 
problem. On the face of it, stere(»|ilionie. 
recording and reproduction would seem 
to solve tins (hlhculty. 1 fowever, the 
microphones used in orcliestral reeortl 
lug are usually located in front of the 
orchestra and well above it. There tmiy i»e 
valid and compelling leasons for this 
choice of microphone placement. There 
;ire usually even more compelling reasons 
why the speakers cannot be mounted in 
this manner. 

In the playback process, it is custom- 
ary to use two speakers, or groups of 
speakers, which cannot possibly dupli 
cate the sound of the orchestra when fed 
witii signals derived from microphones 
phiced many yards away. Under ideal 
comlitions, it may be possible to get a 
sound which is very nnich like an orches- 
tra, but a direct comparison with the 
original orchestra will show up the dif- 
ferences in instruniental balance and 
spatial distrihutioTi. 

The Pipe Organ 

The "King of Tustrunients" shares 
nuniy characteristics of other solo itistru- 
nu'iits and a full orchestra, with a few 
additioiml problems peculiar to itself. In 
])hysical size, it is considerably more 
comi>act, although its pipes arc fre(iuently 
located in two widely spaced groups. The 



Fig. 3. Recorder 
and amplifier set- 
up. Left is John 
M c K n i g h t of 
Armed Forces 
Radio Service, op- 
erating the Ampex 
350, Assisting him 
is Milton Weiss of 
The Audio League. 




Fig. 2. Position of the Bozak and 
Janszen speakers under the smaller 
pipes of the organ. The E-V 655C 
microphone for recording is seen in the 
circle. 




Fig. 1 . Three AR-1 
speakers and a 
Janszen electro- 
static tweeter set 
up in front of the 
great organ for 
the public demon- 
stration. 



pipe organ spans a wider frefpiency 
range, on fumlamentals, than the entire 
orchestra. The problem of reproducing 
it is complicated by the fact that iU 
pedal notes generate tremendous acoustic 
])Ower at frecjuencies of 32 cps or lower. 
Few speaker systems can generate these 
frequencies at appreciable levels with- 
out severe distortion. The harmonics of 
the upper organ fundamentals extend 
throughout the range of hunmn hearing 
and beyond, also with considerable am- 
plittide. 

Although the equipnient specifications 
for organ recording and reproduction are 
more severe than for orchestral record- 
ing, there are two compensating advan- 
tages. First, the physical arrangement of 
the pipes makes the use of two-chaiuiel 
stereophonic i*€cording easy and nimsu- 
ally effective. Second (ami not to be 
minijnized), the organ is played by one 
man. JIany hours of experimenting with 
microphone and speaker placement are 
necessary for demonstrations of this 
type, and the expense of keei)ing a 100- 
man orchestra on stand-by for such a 
period would be prohibitive. On the other 
hand, if a cooperative organist is avail- 
able, it is possible to conduct a serious 
investigation of the recording aiul repro- 
duction prol)lem on a linnted budget. 

Events Leading to This Experiment 

The Audio League, basically concerned 
with testing and evaluating high-tidelity 
components, is statTed by eutliusiastie 
audio hobbyists. For some time we had 
observed the various attempts at true- 
lulelity sound reproduction, and had 
formed some definite ideas as to the most 
desirable techniques for accomplishing 
this. Iiulei)endently, another audiofan, 
Richard \V. Burden of Jlount Kisco, 
X. Y., had been studying the same prob- 
lem. He proposed, as a program for the 
local amateur radio club, the Harmonic 
flill K*adio League, to record the new 
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Aeolinn-Skiiiner organ of St. Mark's 
Pipiscopal Church in Mount Kisoo and 
reproduce it in the church itself. 

Air. liurden and Tlie Audio I.cajjue 
joined forces at this point and we pooled 
our equipment and idens. Fortunately, 
we luid the comi)Iete cooperation of St. 
Mark's Church and of Mr, Edgar Ililliar. 
their organist. Mr. Ililliar spent uiiuiy 
hours working with us during our pre- 
liminary tests, and without his patience 
and skill the experiment could not have 
succeeded. 

Early Trials 

The Aeolian-Skinner organ at St, 
Mark's is a three-manual and pedal in- 
strument, containing 3H stops, 5.^ ranks, 
and 3000 pipes. The larger pipes are lo- 
cated beltind a wooden grillwork on the 
right (as one faces the altar), and the 
snuiller pipes nre in a cluster above an 
arch on the left side of the church. 

Initially, all recording was done nion- 
aurally on Mr. Hurden's Ampex 350, Two 
niicrojdioiies were used, with electrical 
niixinji:. An Klcctro- Voice ()55C dynamic 
microjilione was placed as close to the 
trelile pipes as possible, and an Altec 
210 eoiulenser microphone was i)laced 
directly in front of the great organ. 

Our fii-st problem was to select the 
speakers to be used in the playback. Ob- 
viously^, it was desirable tx) use speakers 
capable of reprodming the entire fre- 
quency range of the organ with minimum 
distortion. Inasmuch as no corners were 
available, folded horns were out of the 
question. Infinite batlle systems appeared 
to be the only ones capable of doing the 
job. Several combinations of speakers of 
different makes were tried. Fortunately, 
the one which sounded most like the 
organ w^as also the smallest and lightest. 
We selected the Acoustic Research AR-1 
system, on the ha.«is of A-B listening 
comparison with the live organ. 

It soon became appai-ent that a single 
Ali-I, driven by a ileathkit W5M ampli- 
tier, was not <'apableof machingtheacous- 
tie output of the organ during any but the 
softest passages. The results of the first 
test were so promising, however, that we 
decided to enlarge our installation and 
try again. At this point, we found it 
necessary to seek tlie cooperation of a 
mnnber of manufacturers ami other out- 
side agencies, since the cost of the e(iuip- 
ment we plamied to use amounted to sev- 
eral thousand of dollars. 

For the secoinl trial, an impressive 
array of equipment was on band. 
Through the cooperation of the manu- 
facturers, we had five Fairchild 275 75- 
watt ampliliers, four AH-1 speaker sys- 
tems, a Bozak B-305, and a Janszen 1-30 
electrostatic speaker. Atlantic Records, 
Inc. loaned us a stereo ^lagneeorder with 
two Telefunken U47M microphones. Tom 
Doud of Atlantic Records operated the 
stereo machine in this test and in the 
final demonstration. 
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Since most of the acou.stic output of 
the organ came from the great organ, w*; 
set u]) three AR-1 speakei*s directly in 
front of the grillwork (see Fig, 1). At 
tliis point, the advantage of the AH-l's 
small size was brought home to us. since 
it would not have been possible to mount 
a large speaker enclosure so close to the 
organ pipes. The fourth AU-1, the Bozak 
B-305 and the Janszen tweeter were lo- 
cated underneath the l)ank of ti-eblc 
pipes as in Fig. 2, A separate amplifiei- 
wa.s used for each speaker, with the ex- 
ception of the Janszen, which was paral- 
leled with one of the AR-1 systems. The 
K-V 6550 microphone is visible directly 
in front of the pipes (in the circle). Be- 
hind the speakers is one of the Tele- 
funken micro])hones used for the stereo- 
phonic recording, only the stand showing. 
An Altec 210 was placed as close to the 
oi'gan pipes as we could get it. The Tele- 
funken microphone used on this side was 
similarly located. Both Telefiniken 
microphones were adjusted for a cardioid 
pattern. 

Microphone Placement 

Xote that our microphone and speaker 
jilacement puts them close to each other 
and to their respective groups of organ 
pi|)es. This technique minimizes the ef- 
fect of loom reverberation since tlie 
recorders can be operated at low gain 
settings. The proximity of the speakers 
to the organ pipes enhances the realism 
of reproduction, even with a monaural 
system. 

A considerable amount of experiment- 
ing with the exact placement of sjieakers 
and microphones was required to ap- 
proxinuite closely the sound of the oi'gan. 
After each change, Mr. Ililliar would 
play a short selection which was i-ecorded 
and played back for comparison with the 
live sound. To our surprise, our major 
problem was excessive bass. The aj)- 
parently random orientation of the 
speakers in Fig, I was actually l,he re- 
sult of hours of experimentation, A valu- 
flble tool in achieving proper balauee 
was the variable damping factoi- adjust- 
ment of the Fairchild amplifiers. By 
varying the damping factors of the in- 
dividual amplifiers, we were able to 
tailor the bass response of the speakers 
to match the sound of the organ. 

For some inex))licable reason, there 
was an apparent source of bass in a 
corner of the church where no organ 
pipes were located. To fill in this region 
during playback, we pointed the Bozak 
B-305 opposite to the other speakers, 
facing the corner. 

As the second trial proceeded, ihe reah 
ism of the reproduced sound became lui- 
canny. Fretiiiently, we are unable to tell 
whether we were hearing the live or 
recorded sound, even when monaural 
recordings were played. The conviction 
grew upon us that what had startt-d out 
to be a simple program for the local ham 



club was likely to be of interest to a 
much wider segment of the population. 
We decided, therefore, to hold a public 
demonstration, in which live, monauial, 
and stereophonic reproduction would be 
i ompared. 

The Final Performance 

The public demonstration was held on 
Mai'ch 2. Although only a limited amount 
of local publicity was given to the event, 
over 450 people filled St, Mark's Church 
nearly to capacity. The equipment was 
essentially as described earlier^ with the 
addition of a second Janszen 1-30 
tweeter and a Fisher .'lOAZ amplifier 
(loaned by Fisher Radio I orp.) which 
was used to drive the Bo/.ak speaker sys- 
tem. The second tweetei* was placed near 
the great organ as shown in Fig, 1. Fig- 
ure 3 shows the recorder and amplifier 
set-up. 

Although the St, Mark's organ is a 
relatively low pressure instrument and 
consequently does not produce very high 
volume levels, we had some doubts about 
our ability to duplicate it with only 425 
watts of amplifier capacity. The speakers 
used were all of rather low efficiency, and 
wc could not expect to develop more than 
four acoustic watts of output. 

Our recording and playback levels 
were set up as follows : Mr, Ililliar 
played the loudest passages to be used 
during the program. The recorder gains 
v.^ere adjusted for maximum recording 
level, and were not disturbed for the 
duration of the demonstration. While 
these passages were being played, the 
sound pressure was measured about two- 
thirds of the way back into the church, 
using a calibrated Altec 21BIU50 micro- 
phone. The maximum sound pressure 
measuretl at this point was 84 db. When 
the test passage was played back, the 
playback amplifier gains were adjusted 
to jn'oduce the same sound level at the 
measuring point. Final adjnstmtMit was 
by ear, with less than 2 db of gain i)ad- 
ding needed to pioduce identical sound 
levels from live, monaural, and stereo- 
phonic systems. Once set, the adjust- 
ments were not changed during the 
demonstration. These level settings w-ere 
made with the church em|)ty, and no re- 
adjustment was required wlien the audi- 
ence was present. ii(mgh measurements 
of power delivered to the spcakei-s indi- 
cated that the loudest ])assage required 
20 watts per speaker. Obviously, some 
clipping must have occurred in the am- 
plifiers, even though they can deliver 150 
watts instantaneous peak ]>ower. This 
c!ipi)ing was not audible, however. 

A control box was constructed which 
switched the amplifier inputs to the ap- 
propriate recorder outputs, aiid shorted 
all ini>ut*s when tlie live organ was play- 
ing. Additional contacts on the switches 
operated signal lights which informed the 
audience whether they were bearing live. 

{CoHiinupfJ on page 8!) 

AUDIO • APRIL, 1956 



www.americanradiohistorv.coin 



Rl5 Rl6 




1+ 



Fig. 1 . Typical small power amplifier used for example worked out in the text. 



Simplitronics 

Electronics Simplified: Feedback Voltage 
HAROLD REED 



TUG AUTHOR BELIEVES tliCre is still a 
need for clcot roiiies articles written 
in a down to <'artii inatitier, but not 
over-simplified to stieh an extent that the 
audio experitnenter, hobbyist, or student 
is informed only that a certain arrange- 
ment of component parts and circuit de- 
sign is employed because they produce 
certain results: and yet, not pi'cst'utod 
with mathematical analysis not under- 
slandabie to the reader without clarili- 
cation. 

For instance, concerning feedback — 
the subject of this article — it is usually 
found that the simpliHod litei-ature will 
state that negative tVedback is used in 
an amplifier circuit to improve its op- 
eration and stal)ility without giving any 
information oontvrning the feetlback 
voltage. More advanced technical writ- 
ings may state the same thing and then 
inclmle mathenuitical eiiuations or for- 
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mulas to explain tlu^se siatei:ients wit,h- 
ont explaining the etinations. Under tiie 
title SiMPLiTROXics it is proposed to 
present articles in this magazine to 
bridge the gup between these two ex- 
tremes. 

The leader is prubably aware thiit 
feedback is the i)i-ocess of applying some 
of the output voltage of an amplifier 
back to the input of an earlier stage in 
tlifc circuit. This is shown in Fig, 1 whieh 
is a scliematic diagram of a straight 
voltage amplifier \^ti. phase splitter 
V. jf, and push-pull output stage F^, F 
This circuit arrangement is given because 
it is fomid in a number of hi-fi ampli- 
fiers and will be familiar to many i^ead- 
ers. 

The feedback resistor is ^. If we 
simplify and n^lraw the portion of liie 
circuit under consideration as shown ni 
Fig, 2, we see that Rf^ and R^q are 
actually across the amplifier outjnit and 
form a voltage divider, with the cathode 



of F,^ connected at the junction be- 
tween 1^27 Rgo- The feedback voltage 
is tlie voltage drop that appears across 
A\.. and is applied to the cathode of F,^, 
The bias of T'^.^ is still determined 
nminlv l)y the value of H^^—the shunting 
etTect of ligj, ami the transformer second- 
Miy being very slight, 

Actual nu*asnrements made on the por- 
tion of the amplifier as shown in Fig, 1 
arc as follows: with the feedback re- 
sistor Rgj, disconnected from the output 
winding of the transformer and a 1000- 
cj)S signal from an audio oscillator ap- 
plied between the grid of F,^ and 
groimd, a 0.2:i-volt signal from the 
oscillator fed to the input gave a 9-volt 
signal across the output transformer. See 
simplified schematic of (A) in Fig, 3. 
A 9-volt signal across the IG-ohm output 
winding is approximately 5 watts out- 
put.^ Therefore, the voltage gain with- 
out feedback is equal to the output volt- 
age, 9, divided by the input voltage. 0.23, 
or 39. 

With Feedback Connected 

If the feedback resistor is now con- 
nected to the IG-ohm tap of the trans- 
former wimling, it is found necessary 
to increase the audio oscillator signal to 
1.4 volts to again obtain 9 volts of 1000- 
cps signal across the transformer output, 
liefer to (B) of Fig. 3. 

The voltage gain, then, with feedback 
;ipplied to the cathode of is equal 
to the output voltage, 9, divided by the 
new input voltage, 1,4 or 6.43. In other 
words, the voltage gain has decreased 
from 39 to about G. 

As it required an input of 0.23 volts 
without feedback and an input of 1.4 
volts with feedback to obtain a constant 
9 volts output, the feedback voltage 
must be 1.4 minus 0.23, or - L.17 volts — 
whicii is negative, aiul therefore opposing 
flu: original input signal. 

We can now express these results by 

^ Vowev^E'/Z, E (voltage) is 9; Z 
(outi>ut impedance) is 16. Thus power is 
92 or SL divided by l(i, which is ap- 
proximately 5 watts. 

Continued on page S2) 




Fig. 2. Simplified arrangement of output 
transformer secondary and the first tube 
of the amplifier of Fig, 1 . 
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Phono Switch "Pops" 

Q, What are the best methods of suppres- 
sing the "pops^' heard in a sound system 
when the a.c. switch of a record player is 
turned on or off? Donald F. Sampson, Cen- 
tral City, NebrasTca. 

A. In the better grade of record changers, 
tlie cartridge is shorted out during all por- 
tions of the cycle until the needle strikes 
the record surface, after which the short is 
removed, allowing the cartridge to feed 
into the amplifier in the normal way. Be- 
cause of the very low impedance at the 
input of the amplifier at the time the motor 
is turned on or off, the high induced voltage 
around the motor windings cannot intro- 
duce too much of the unwanted "pop" 
sound into the system. 

Excellent results may be had by wiring 
the motor of the record player in accord- 



are sometimes nuule of a plastic which 
can be attacked by the carbon tetrachloride, 
completely ruining the switch. Carbon 
tetrachloride should, in fact, be used as 
little as possible in cleaning electronic 
equipment; other agents can usually be 
used which will be at least as effective and 
which will endanger the equipment on 
which they are used to a far smaller ex- 
tent. 

Volume Controls: To quiet a noisy vol- 
ume control, first remove the knob and 
arrange the equipment so that the shaft 
of the control faces up; then, with the eye- 
dropper, pour a little of the cleaning liquid 
into the control at the point where the 
shaft enters the body. While doing this, 
rapidly rotate the shaft so that the clean- 
ing agent will be spread over the entire 
surface of the element and slider contact. 
If this treatment does not produce the 
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ance with the schematic shown at (A) in 
Fig. 1. The capacitor, C„ placed across the 
switch, S„ effectively puts a load across the 
motor winding. (Because of the fairly low 
impedance of the a.c. line circuit, the ca- 
pacitor is actually in parallel, not in series, 
with the motor, as will be seen from ex- 
amination of the schematic.) When an in- 
ductance transfers energy into a load, the 
Q of that inductance is lowered. In this 
instance ( large capacitive load ) , it is 
lowered substantially, resulting in a much 
smaller induced voltage which, in turn, 
causes almost complete elimination of the 
annoying "pop". 

It may also be possible to combine the 
two methods, as shown at (B). To make 
this method really effective, S, must oper- 
ate in the following sequence: When the 
record player is turned on, S,a must close, 
turning the motor on ; then, S,g must open, 
permitting the pickup to feed the ampli- 
fier; when the player is turned off, S,b 
must close, preventing the pickup from 
feeding the amplifier; then must open, 
turning the motor off. 

If the player is a record which already 
has the shorting feature previously out- 
lined, all that need be done is wire the a.c. 
circuit as shown at (A) in Fig. 1. If, how- 
ever, it is a manual player or a changer 
lacking this feature, the schematic of (B) 
should be followed. Since it may be diflTi- 
cnlt to obtain a switch which will operate 
like S,4-S,B, it may be necessary to resort 
to using two separate switches operated in 
the prescribed manner; however, it might 
be somewhat annoying to have to fuss 
with two switches when your mind is on 
listening rather than tinkering. 

Noisy Volume Controls 

Q. How can I quiet noisy volume controls 
and switches? F. Goldman- Providence, 
H. I. 

A. This can be done with the aid of an 
eyedropper and a cleaning agent such as 
No-Noise or Quietrol. Carbon tetrachloride 
may be used in place of either of these, if 
necessary. However, this substitution should 
not be made if the switches to be cleaned 
are of the wafer type since such switches 



desired result, it should be repeated. If 
the second application of cleaning liquid 
fails, it is an indication that the control is 
beyond help and should be replaced. 

Switches: Wafer construction usually 
necessitates removal of the equipment from 
the cabinet. To clean this type of switch, 
apply the cleaning agent directly to the 
contacts and then rotate the switch so that 
the liquid will be thoroughly spread over 
them. If it is a toggle switch that is to be 
cleaned, pour the liquid into it at the point 
where the handle enters the body, moving 
the handle back and forth to distribute the 
cleaning agent. 

Decibels 

Q. What is meant by the term decibel? 
James LarTcin, Wheeling j W. Va. 
A. A decibel is not a concrete unit like a 
watt or a volt. It represents a ratio of 
two powers. The power ratio is expressed 
by the formula: 

Output Power 
luput Power 
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Originally, the unit used was the bel, 
simply defined at the time as the logic of 
the power ratio. It was discovered that one 
mile of standard telephone cable had an 
attenuation of 0.1 bel at a frequency of 
886 cps; it therefore became more con- 
venient to think in terms of the decibel : 
10 X logic of the power ratio. It was be- 
cause of the ease with which logarithms 
may be used that the decibel came into 
use as a means of discussing these power 
ratios; it is far simpler to add all the 
logarithms in a given problem and then 
find the antilog in a table which exists for 
this purpose than it would be to do all 
the multiplication that would be required 
if the power ratios themselves were used, 
e.g. A system has an amplifier whose power 
ratio is 1000 to 1; logio 1000 = 3; 10x3 = 
30; the amplifier thus has a gain of 30 db. 
The line into which it feeds attenuates it 
from 1.0 to .01 ; the log of this ratio is - 2 : 
10 X- 2 =-20*, the line thus has a loss of 
20 db. Since there is a gain of 30 db and a 



loss of 20 db, there is a net gain of 10 db, 
or a power ratio of 10 to 1. 

As has been previously noted, a decibel 
indicates a power ratio. Sometimes, how- 
ever, a piece of equipment is said to have 
a power output of so many db. In order 
for such wording to be meaningful, 0 db 
must be assigned a specific power level, 
such as 1 milliwatt, and when 1 milliwatt 
is the reference, it is indicated by using 
"dbm" instead of db. Let us say, for ex- 
ample, that a particular amplifier has an 
output of 30 dbm; 30-^10 = 3, the log,c of 
the power ratio; the antilog of 3 is 1000, 
and 80 the power ratio is 1000 to 1. Since 
0 dbm = l milliwatt = .001 watt and the 
output of the amplifier is 1000 times this 
figure, it is easily seen that the power out- 
put is 1 watt. However, it should be noted 
that there are at least two other reference 
power levels, 6 milliwatts and 12.5 milli- 
watts; actually, any power level can be 
used although these are the most popular 
ones. It is necessary, therefore, to know 
to what power level 0 db refers if the 
power output of a piece of equipment is 
to be meaningfully expressed in db. 

Piezoelectric Effect 

Q. What is the Piezoelectric effect? Les 
Salvage^ Jacksonville, Fla. 
A. When a crystal of a material such as 
Rochelle salts is bent, or stressed, a vol- 
tage appears across its faces. When the 
bending motion ceases, the voltage dis- 
appears; when the bending motion pro- 
ceeds in the opposite direction, the voltage 
which appears is of opposite sign. Con- 
versely, when an a.c. voltage is applied 
across its faces, the crystal will be bent 
in accordance with the amplitude and po- 
larity of that voltage. This is the Piezo- 
electric effect. Most materials will be- 
have in this manner to some degree; how- 
ever, in the case of a metal such as steel, 
the impedance of the substance is so low 
that very little voltage will be developed ; 
it is possible, though, to observe the pres- 
ence of some voltage if the proper de- 
tector is used. 

Even when a crystal of Rochelle salts 
(the most common material used) is at 
(Continued on page 70) 
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Transistor Preamps 



H. F. STARKE* 



A discussion of practical considerations involved in the design of preamplifiers for phonograph repro- 
duction — with their attendant low-frequency boost — and flat amplifiers for microphone applications. 



TRANSISTOR PRKAMPMFIKRS may bc 
classified broadly according to their 
various applications — in fact, it 
might be better to say that they must be 
Ko classified because (1) frequency dis- 
crimination networks are, in general, 
somewhat more difficult with transistors 
than with tubes and (2) the input re- 
sistance varies enormously with circuit 
configuration, operating current, and 
transistor alpha (a). The present ac- 
count will be concerned mainly with two 
general types of amplifiers : those having 
flat responses and intended as dynamic 
microphone preamps or as impedance 
transformers, and those designed as pre- 
amps working from an inductive pickup 
into an otherwise flat main amplifier. 

\^alues have been published for the 
new standard record curve (RIAA) to 
the nearest millibel.^ A straight line be- 
tween the extremes at 30 and 15,000 cps 
has a slope of very nearly 4 db per oc- 
tave and if this line is raised a trifle it 
does not depart more than 1.6 db from 
the RIAA at any point {Fig. 1). Al- 
though it must be seriously doubted 
whether the most critical observer could 
distinguish between the two, the point is 
largely of academic interest because, as 
it happens, an amplifier with a slope of 
4 db per octave throughout the entire 
band would be more difficult to design 



• Raytheon Manufacturing Company, 
Semiconductor Division, 55 Chapel St., 
Xewton 58, Mass. 

^ "The Proposed AES Disc Standard," 
(HIAA curve). J.A.E.S., Jan. 1954. 



than one having RIAA re^sponse with its 
slight 1,000-eps flattening. This is be- 
cause resistive-reactive networks are 
characterized by slopes of 6 db per oc- 
tave — obviously too nuich for a ninc- 
octave band. 

In general, it is a mistake to interpose 
a resistive element between the transistor 
input and the generator for the purpose 
of obtaining frequency adjustment if a 
primary objective is that of providing 
the highest possible signal-to-noise ratio. 
The special case of a preamp designed 
for working from an inductive pickup, 
however, may be considered as a practi- 
cal exception only to the extent that the 
designer would like to mitigate the se- 
verity of the input impedance problem 
at the expense of some degradation of 
the signal-to-noise ratio. 

One form of the phono preamp is 
shown in Fig. 2 in which the following 
features may be recognized : 

(1) No frequency networks between 
pickup and input. 

(2) High-frequency rolloif by con- 
trolled input resistance. 

(3) Low-frequency boost by means of 
a negative feedback loop from collector 
to collector. This technique is, of course, 
similar to the plate-to-plate loop of the 
vacuum-tube amplifier. 

(4) Bass flattening by adjustment of 
the interstage blocking capacitor. 

With an inductance of 0,52 Hy, the 
cartridge used during the development 
of this amplifier requires an input re- 
sistance of r>200 ohms for RIAA re- 



sponse when uricd with a vacuum-tube 
jiinplifler. This drops very little for the 
transistor amplifier because the d.c. re- 
sistance of the cartridge is less than 
500 ohms. 

If the crossover point appears to re- 
quire adjustment, this can be most read- 
ily accomplished over a reasonable range 
by changing the operating current of the 
first stage. It will be noted that the base 
divider for this stage consists of equal 
values of resistance in order to keep 
the i»arallel impedance of these elements 
as high as possible. The adjustment of 
operating current should accordingly be 
made by changing the emitter resistor 
rather than the 1 to 1 ratio of the base- 
divider elements. If the required current 
change turns out to be considerable, it 
will be necessary to modify the load — 
the general objective being to maintain 
a collector voltage between 1.5 and 2 
volts in this stage from a supply of 6 
to 7 volts. 

The low- frequency boosting network 
with a crossover of approximately 500 
cps works from a source consisting of 
the sect)nd-stage collector load (20,000 
ohms) in parallel with the output im- 
pedance of that stage, /2,.(i-a), and 
works into a load made up of five im- 
pedances in parallel : 

(1) First-stage output impedance. 

(2) First-stage collector load. 

(3) Second-stage upper base resistor. 

(4) Sec(md-stage lower base resistor. 

(5) Second-stage input impedance. 




Fig. 1. RIAA play- 
back characteris- 
tic (solid line) 
plotted against a 
straight - line re- 
sponse curve hav- 
ing a slope of 4 
db per octave 
(dotted line). 




Fig. 2. Transistor phono preamp in Initial 
stages of design. 
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It will therefore be rccogni/.cd that this 
network cannot be predicted to the same 
exactitude that will be found in vacuum- 
tube circuits unless at least the alphas 
of the two transistors are known and 
their values of Rc and Rt, are not too far 
from average for the operating current. 
Also, if a substantial change is made in 
the first-stage operating current for the 
purpose of correcting high-frequency 
roUolT, the corresponding change in fii'st- 
stage outpxit impedance will have some 
etYect upon the low-frequency-boost net- 
work although the converse effect is 
much less. Both input and outpxit im- 
pedances vary uiversely with current, 
of course, and when the first-stage cur- 
rent is reduced the slopes of both high 
and low networks are increased. For a 
given change, however, the effect is 
more pronounced for the LR network 
because R in this case is a single im- 
pedance (the input impedance of the first 
stage) while in the other case the lii*st- 
stage output impedance is only one of 
several impedances in parallel. 

Accordingly, if the first frequency 
run on the completed amplitier deviates 
from the standard by more than an ac- 
ceptable amount in one or two places, 
the preferred order of adjustment would 
be: 

(1) High-frequency roUoft'. 

(2) Low-frequency boost. 

(3) Bass flattening. 

The standard calls for a db flatten- 
ing at 50 cps and most of this is obtained 
from the rather low value of interstage 
coupling — the remainder being due to 
the emitter bypasses (250 nf ) which have 
enough impedance at this frequency to 
drop the gain 0.6 or 0,7 db. More or less 
flattening is readily obtained by altering 
the vahie of the coupling capacitor with 
little effect upon the rest of the curve. 

Practical Considerations 

Since a two-stage ami)Utier with phase 
reversals in each stage has a final out- 
put in phase with the amplitier input, 
the input base divider should be de- 
coupled. The filter serves the further 
purpose of dropping the sui>ply voltage 
to the first stage and — as used here — 
leaves only the second-stage collector 
su])ply at the higher voltage. An earlier 
version of this form of pT-eanip used 6 
volts to both stages and resulted in a 
design which gave adequate performance 
in gain, noise level, and frequency re- 
sponse, but which was deficient in tlie 
matter of maximum undistorted output 
voltage. This has been corrected in the 
present amplifier by raising the second- 
stage su}>ply and holding the emitter re- 
sistor to a reasonable value. 

It will be recognized that no particular 
importance attMTches to the value of 22^2 
volts other than the fact that some may 



elect to use a battery in view of the low 
current demand and this is a value that 
provides 5 or 6 volts of output. On the 
other hand, if the supply is obtained 
from a 250- or 300-volt plate supply in 
the main (vacuum-tube) amplifier by 
means of a divider, there is no particular 
reason for setting the tap higher than 
30 volts. The bleeder current in this 
divider should be at least four or five 
times the total eurrent taken by the 
transistor preamp so that the voltage at 
the tap will not rise unduly if the pre- 
amp is Switched off separately. 

The 1000-cps voltage gain of this am- 
plifier is appro.ximately 52 db and if 
this is somewhat in excess of what is 
required, the tirst stage collector load 
may be tapped down without much effect 
upon over-all frequency response pro- 
vided the low boost network is left at 
the collector. 

In terms of comparative physical sizo^ 
the 250 Mf emitter bypasses stand out as 
the largest components physically, on 
the list. If an amplifier of this type is to 
be built into the pickup arm, it accord- 
ingly becomes desirable — because of both 
size and weight, — to eliminate these ca- 
pacitors. This leads to the form of pre- 
amp shown in Fif;, 3 which uses the type 
of regulation circuit in which tlie b;ise 
divider feeds from the collector instead 
of from the battery. Compared to tlie 
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Fig, 3, Amplifier of Fig, 2 is modified 
to avoid use of large emitter bypass 
capacitors. 

tirst cii'cnit, this form has somewhat less 
regulation and (because of the negative 
feedback from collector to base) lower 
stage gain. The feedback also has the 
effect of reducing both the input and the 
output impedance of each stage apart 
from the rather low \alue of the resistor 
from base to ground. This latter can be 
increased only at the expense of achiev- 
ing a poorer regulation factor. 

The over-all combination proved to 
have an input impedance somewhat too 
low for the inductive pickup with a 
tirst-stage transistor having a current 
gain of 50, As an alternative to increas- 
ing the impedance by reducing the op- 
erating current — a procedure discussed 



in connection with Fig. 2 — a small re- 
sistor was placed in the first-stage emit- 
ter. Although either scheme appears to 
be workable and would probably result 
in approximately the same reduction in 
gain (other things being equal) it should 
be noted that the slight reduction in bat- 
tery current must be balanced against 
maintaining or slightly improving the 
regulation factor. 

The gain of 40 db at 1000 cps— al- 
tliough 12 db lower than the gain of tlie 
previous amplifier — is still adequate for 
the purpose. Since the second-stage col- 
lector supply is the same, the maximum 
output is also the same: 15 or 16 dbv. 
The impedance of the low-frequency- 
boost network is not much more than 
one-half that of the corresponding net- 
work of Fi(/, 2 because it works between 
the lower impedances resulting from the 
negative feedback. The 2-|if capacitor 
for bass flattening has sufficient effect 
with no augmentation from emitter by- 
I)asses — again because of lower imped- 
ance. 

Adding Other Curves 

For the benefit oi those who would 
like to provide, by means of switcliing 
in other networks, a choice of frequency 
responses, the following piactical dif- 
ference between transistor and vacuum 
tube circuits may be noted: 

Although, in general, a reactive im- 
pedance must equal the sum of the re- 
sistive impedances on either side at the 
crossover fre({uency, it is common prac- 
tice in vacuum tube circuitry to disre- 
gard the source impedance (usually a 
plate load shunted by the plate resist- 
ance) and consider only the much higher 
following impedance — i,e., a grid leak 
shunted by the grid impedance. In direct 
contrast the transistor circuit — because 
of the choice of circuit configuration or 
the use of feedback — may show a pre- 
ceding impedance higher than, the same 
as. or lower than the followinsr imped- 
ance and both must be taken into ac- 
count. 

At 15,000 cps, audio-frequency 
transistoi-s will show some loss of gain 
due to frequency cutoff of alpha. On a 
flat amplifier, such as will be described 
in connection with dynamic microphone 
preamps, this can result in a response 
that is down 3 or 4 db at 15 or 20 kc 
in two stages. On the RTAA type of re- 
sponse, the effect may be noticeable as 
a convexity (facing up) of the portion 
of the curve between 2,000 and ] 5,000 
cps. In brief, if the response is down by 
the correct amount at 15,000 cps, it will 
be 3 or 4 db too high at one octave 
lower or, conversely, if it is down by 
the correct amount at. 7 or 8 kc, it will 
be 3 or 4 db too low at 15,000 cps. To 
determine how much alpha cutoff cor- 
rection is required, it is of course in- 
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roi'tii<nlive to inti the ciuvo to 20,000 
cps despite the fnct tiiat tlie standard 
stops at 15,000 because — unlike the other 
end o£ the band where the 6 db/octave 
i-ospoiise due to low-frequency boost is 
soveroly modified by bass flattening — the 
slope of the high-frequency end of the 
UlAA curve is rather well defined. 

The simple, low -impedance network to 
accomplish tliis correction will be dis- 
cussed in connection with the flat-re- 
sponse amplifiers. For the present, it 
may be noted that the circuit of Fig. II 
will require less alpha cutofTf correction 
than that of Fig. 2 because, as might he 
expected, the presence of negative feed- 
back independent of frequency reduces 
tlie drop. 

Frequency responses for these ampli- 
tiers have not been included for the sim- 
]>le reason that the conformity of an 
amplifier of this type to RTAA — or to 
any of the older cui'Ves for that matter 
— is largely either a question of patience 
for the individual experimenter or of tol- 
erances to the commercial designer. Jt 
seems safe to say that the desired grain 
{32 to 35 db minimum) and frequency 
response can be obtained with transis- 
tors having common-emitter current gains 
of at least 30 or :ir) altliough the i>re- 
i'erred ran«re would appear to be between 
70 ami 100. Tlie choice between the two 
circuits is a matter of deciding whether 
or not the large emitter bypasses are too 
mueh to pay for the extra stability. In 
this connection it may l)e worth noting 
that the quantity S (stability factor) as 
now used is not particularly informa- 
tive. In the fii*st place, since a larger 
number denotes a more unstable circuit, 
the correct term would appear to be "in- 
stability factor." Of more importance, 
however, is the fact that, with transistors 
having current gains of 15 to 150 avail- 
able for various purposes, the S'-factor 
alone does not give a clear indication of 
circuit stability in terms of the improve- 
ment effected over the use of a unit 
having the same current gain in an un- 
regnlated circuit. For example, transis- 
tor A with a current gain of 100 is used 
in a circuit giving an S'-factor of 20 — an 
improvement rat io, obviously, of 5-1 . 
Transistor B with a current gain of 30 
is used in another circuit having con- 
stants resulting in an S'-factor of 10 or 
an improvement of 3 to 1. But because 
the latter is a lower S-value, the errone- 
ous conclusion can be made that B is the 
better circuit. Since the factor is in- 
tended to describe the stability of the 
circuit and not the stability of the tran- 
sistor, it would he more informative to 
quote the ratio illustrated above and call 
it "regulation factor/* In this notation 
unity describes, of course, an unregu- 
lated circuit and the higher numbers are 
the more stable circuits. 

The two phono preamp circuits show 
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\ allies as follows: (R is the couimon- 
einitter current gain) 
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This matter of regulation and design- 
ing circuits for a reasonable tempera- 
ture range cannot be dismissed lightly. 
Too many designs have appeared in the 
recent past showing unrc^'ulated circuits 
although their designers must be aware 
of the fact — since no one has tried to 
keep it secret — that transistors are tem- 
perature responsive. In the present in- 
stance, a rise of 10 or 15 degrees Centi- 
grade would produce, on an unregulated 
phono i)reamp, a frequency response 
only distantly related to RTAA or any 
of its forebears. With rising tempera- 
ture (and rising collector current) tran- 
sistor impedances will drop and if the 
degradation of J'requency response is 
too gi-eat to accept, the designer must 
improve regulation to the point where 
the deviations are tolerable for the tem- 
perature range over which the equip- 
ment is intended to be usable. 

Flat Preamplifier 

Preamps to be used with dynamic 
microphones and having flat responses 
must generally be designed for a epe- 
cific application with due regard to 
microphone impedance, line impedance, 
phyical size and the input characteris- 
tics of the main amplilier. Jn the situa- 
tion most prevalent at present, the lat- 
ter will be a vacuum-tube amplifier with 
either a high-impedance (direct to grid) 
input or a line-to-grid transformer. To 
obtain the advantages of operating the 
line at a higher power level (i,e. higher 
than the level of tlie unaided micro- 
phone) and with a fairly wide choice as 
no impedance, it is necessary to build 
the transistor preamp either into the 
microphone case or in a small cylindrical 
housing which can be interpose<l between 
the cable plug and the microphone re- 
ceptacle. This is i)i-acti(-ally the same, it 
will be noted, as saying that the transis- 
tor preamp may be regarded as an im- 
pedance transforming device which could 
conceivaldy replace the transformer now 
used for this purpose — the important 
difference beinir that jrain may be ob- 
tained along with tlie transformation at 
little or no cost as far as signal-to-noise 
ratio is eoneerned. 

For these purposes, the actual gain 
obtained in the input stage should })e 
considered as secondary to obtaining the 
required impedance because it is always 
possible to add a second stage without 
an excessive increase to the size, weight 
and battery drain of the preamplifier. 



For example, a, 50-ohni microplione will 
require a common base stage and if this 
must work into a low-impedance line 
(say 250 or 300 ohms) because of fre- 
(piency and line capacitance considera- 
tions the stage gain will be less than 10 
(lb since the gain of the common base 
connection is derived from the ratio of 
the load to the source. 

It is a mistake to suppose that a 
"cathode follower'' (i.e. grounded col- 
lector) type of input stage can be used 
for these applications as a sort of uni- 
versal input device capable of ^vorking 
from a few tens of ohms to a few tens 
of kilohms with the real gain derived 
from the following stages. Those wlio 
think along these lines exhibit only a 
slavish adlierence to vacuum-tube cir- 
cuitry in the face of the demonstrable 
fact that low (and approximately equal) 
noise factors are possible for all three 
common-electrode arrangements only 
when impedances are matched or at least 
approximately so. They would like, in 
short, to enjoy the enormous advantages 
of transistors without paying the neces- 
sary (and not unreasona))le) price of 
learning to think of the transistor as a 
l>ower device. 

Impedance Adjustment 

Fortunately for present purjioses, it is 
possible — as already intimated — to cover 
a very wide range of input impedances 
by the selection of transistor alpha, cir- 
cuit arrangement, and operating current. 
The selection, furthermore, may be made 
to show some overlap in the transition 
from one circuit to another although the 
region of the overlap will usually favor, 
for one reason or another, the comuiou 
emitter, A few illustrative examples uiay 
serve to clarify this point, for the bene- 
fit of tho?e who have not hitherto given 
much thought to this problem. 

Let us assume that the designer, in 
addition to the choice of circuit, has 
available the following: 

( 1 ) Jraximum operating current : 2 
ma. 

(2) Minimum operating current: 50 
ua, 

(3) Maximum transistor beta : 90 
(types 2X65 and 2N'132). 

(4) Minimum transistor beta: 22 
(types 2Nfi3 and 2N130), 

It will be understood that these maxi- 
mum and minimum beta values are not 
absi^lute but merely representative of 
the types indicated. Also, the beta at 
50 fia will l>e typically about 50 per cent 
of the 1-ma value and the following esti- 
mates are l)ased upon this reduction. 

The minimum possible input resist- 
ance (groundetl base, short-circuit load) 
is: 

Bi = 7?e ^ i?6(l - «) = 22e + 7?(, 

1 + p 
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ffC/f^^ ^ superior performance 



For clean amplification, low distortion and abundant power no other amplifier 
compares with the Mcintosh — long the standard of high fidelity excellence. The 
fundamentally-different Mcintosh circuit delivers amplification within 0.4% of 
theoretical perfection. Nothing is added to or taken from the input signal. The re- 
suh: a realism, clarity and listening quality without **fatigue" caused when tones 
are lost, distorted or intermixed within an amplifier. There are more plus values 
with the Mcintosh. Hear it at your dealer's. 



Distortion: 1/3% Harmonic and 1/2% IM, even at full rated output, from 20 to 
20,000 c.p.s. Power: 30 watts continuous, 60 watts peak (for Model MC-30); 60 watts 
continuous, 120 watts ix^ak (for Model MC-60). 

Frequency Response: 20 to 20,000 c.p.s. ±0.1 db at full rated output. 10 to 100,000 
c.p.s. ±1.0 db at one-half rated output. High efficiency of the Mcintosh circuit 
means longer life, less heat dissipation and less power consumption for greater output. 




iThe exclusive, patented Mcintosh Bi- 
ffilar Circuit, first with Unity Coupling, 
lis inherently superior by design, labora- 
ftory measurement and listening test. 
[Wave-form distortion, due to switching 
[transients between each half of the 
fclass *'B" amplifier is eliminated at all 
'frequencies. The result is the purest 
LOmplification possible. 
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Write for Free Booklet "Lost Instruments" and 
complete specifications on Mcintosh amplifiers and 
control units. 
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LABORATORY INC. 

324 WATER STREET • BINGHAMTON, N. Y 
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At 2 ma: 

}ii = 12 + 400 {,011)^16 ohms 

For niaxiniuni with grounded base 
(current 50 ^a, beta 11) : 

lU = 500 + 1200 {,083) = 600 ohms 

The input resistance of the grounded 
emitter is : 

For the niiniTUum, tlie current is 2 ma 
and the beta 22: 

1^ = 400^12 {23)^676 ohms 

For the niaximuni (1^ = 50 na ; P = 45) : 

i?i = 5000 + 500 (46) = 28,000 ohms 

The final values have been rounded be- 
cause the quoted for each case is 
simply the most probable value and the 
actual i/ft may ditTer since this parame- 
ter, for a large number of units, has its 
own distribution. 

The important parameters, then, for 
the control of input resistance are alpha 
(or bela) and base resistance. For either 
the equipment designer who must be pre- 
pared to accept a reasonable parameter 
dispersion or the experimenter who must 
perforce take his chances as to the exact 
values of the few units he is willing to 
purchase, the conmion emitter circuit 
would appear to be preferable because: 

(1) Tlie minimum J?^ for a given beta 
and emitter current (as, for example, the 
676 olims quoted above) can bo still fur- 
ther reduced by the use of collector-to- 
base feedback. 

(2) This type of feedback will reduce 
tlie range of input resistance caused by 
a given range of transistor current gain 
and base resistance. 

(3) Negative feedback is extremely 
difficult to apply to the grounded-base 
circuit because of its characteristically 
low iiiput resistance and the severe losses 
in gain — lower than the grounded emit- 
ter to begin with— caused by the shunt- 
ing of the load. It will be understood 
tliat we arc speaking not of the case 
where the designer considers it no par- 
ticular hardship to use 22^4- and 45-volt 
B batteries, but of the more practical 
case where the desired results are ob- 
tained with a minimum of supply power. 

Variation of Operating Parameters 

In elaboration of the foregoing, a di- 
gression at this point may be permis- 
sible. While it is true that the phono 
preamp already described uses a 22-volt 
supply (for the output stage only) it 
must be recognized that this was done 
for one specific purpose; that of pro- 
viding approximately the same maxi- 
mum output voltage as may be obtained 
from the vacuum-tube preamp without 
resorting to the use of an output trans- 
former. As far as its performance other- 
uise is concerned, the transistor preamp 
can be built with a 4-cell, 3-cell, or pos- 
sibly even a 2-cell battery. 

The higher voltage, as already noted, 
is of course available from the power 



supply of the main amplifier. This is 
also true of many other transistorized 
units intended to be used with vacuuin- 
tnbe equipment already on hand. We 
are in a period of what might be called 
^'hybridization*' in which the transistor 
is relegated to the role of performing 
only those functions where it is demon- 
strably preferable, for one reason or 
another, to the vacuum tube. In many 
of these cases design problems would 
actually be simplified if the entire equip- 
ment were transistorized. Since it ap- 
pears likely that some equipments now 
line operated will take the form of bat- 
tery portables by the full exploitation 
of transistor capabilities, it may be rec- 
ommended that designer and experi- 
menter alike begin to channel their 
thinking away from 45-vo!t B batteries 
and toward low-voltage operation. 

The phrase "without resorting to the 
use of an output transformer" which 
appears above has a similar explanation. 
High-quality transformers, in addition 
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Fig. 4. Simple form of one-stage ampli- 
fier for use with dynamic microphone. 

to l)eing rather costly, are usually much 
larger and heavier than the rest of the 
components put together, including the 
transistors. Consequently, if the end re- 
sult can be achieved without using trans- 
formers, it seems probable in the long 
range viewpoint that their use will de- 
cline in miniaturized applications. In 
fact, it may be recalled that part of the 
present discussion will be devoted to an 
examination of the feasibility of using 
transistors as impedance transforming 
devices. 

To return to the main subject: Of rel- 
atively less importance is the fact that 
tlio upper limit on for the common- 
emitter circuit can also be extended by 
the use of external emitter resistance 
feedback because these higher imped- 
ances (above 25,000 ohms) are also 
available with the common-collector cir- 
cuit at normal operating currents and 
also because the emitter type of feed- 
back gives virtually no improvement in 
restricting the range of input resistance. 
The grounded-coUector input resistance 
is extremely sensitive to output loading 
and values ranging from something like 
10,000 ohms to several hundred thousand 



ohms may lie obtained with loads not in 
excess of 20,000 or 30,000 ohms. 

"Flat" Amplifier Circuits 

For the flat amplifiers we will describe 
first a unit intended to work from a 
high-quality dynamic microphone into a 
tape recorder, Many low- and medium- 
priced recorders are designed to operate 
from crystal microphones and conse- 
quently are not equipped with line input 
transformei-s. If the owner of such a re- 
corder wishes to use a microphone of 
better quality and also to be able, on oc- 
casion, to place the microphone at some 
distance from the recorder (very difficult 
with tlie high-impedance crystal micro- 
plione because of line capacitance) he 
will tind a satisfactory solution to his 
problem in a transistor preamp at the 
miciophone. 

Let us assume the following factors: 

Microphone impedance: 500 ohms. 
Microphone power: 95 db below 1 

watt/mierobar. 
Microphone response: down 3 db at 

50 and 12,000 cps. 
Amplifier input: direct to grid. 
Microphone cable: 50 ft of single 

conductor at 70 H^l*/ft. 
Battery : one or two cells. 

Fi<jure 4 is typical of the simplest 
sort of one-stage amplifier that might be 
seriously considered for the purpose. 
With the omission of the output block- 
ing capacitor (since this would be in- 
cluded with the tube-amplifier input) 
the circuit shows three resistors, one ca- 
pacitor, one transistor, and one cell. The 
combination of load and collector cur- 
rent leaves O.G to 0.85 volts at the collec- 
tor according to whether a mercury or a 
carbon cell is used. By connecting the 
base divider to the voice-coil return in- 
stead of directly to the base, the feed- 
back normal to this type of regulation is 
made practically zero and the power 
gain of the stage is approximately 17 
db. This does not sound very impressive 
(unless viewed in relation to the paucity 
of components) but it may be instructive 
to take a close look at just what we have 
before leaving it. 

The power from the microphone, at 
500 ohms, is given as - 95 dbw per 
microbar. This is .SxlO'^** watts for a 
sound pressure level of 74 db. The same 
microphone with a built-in transformer 
to raise the impedance to 25.000 ohms 
will deliver 5,5 millivolts to an open grid 
for the same pressure. The cable in this 
case, it should be noted, must have a 
capacitance no greater than ap]>roxi- 
mately 525 for response to 12,000 
cps. 

The original microphone power (3x 
lO'^** watts) plus 17 db (the preamp 
gain) is 1.5x10'^ watts which is 5.75 
millivolts in 2200 ohms. The maximum 
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tolerable capacitance acrosd the latter is 
nearly 6000 u^f. The net practical com- 
parison, then, is that we have the same 
voltage at the grid with this extremely 
simple preamp, working from the 500- 
ohm mike over a line more than 12 times 
as long, as we would have fiom the high- 
impedance mike. 

With a transistor alpha of 0.975, the 
input resistance of this stage in the ab- 
sence of feedback is approximately 3500 
ohms and a mismatch of this order may 
yield a noise factor 1 or 2 db higher 
than the minimum value possible for a 
given transistor. To the perfectionist this 
may sound a trifle alarming but this 
particular microphone has an inherent 
signal-to-noise ratio of 68 db in a 74 db 
sound field and it is consequently of lit- 
tle practical importance in this particu- 
lar ease whether the noise factor of the 
transistor is 4 db or 7. 

To a microphone which is down 3 db 
at 12,000 cps, it matters little whether 
or not the transistor is down 1.5 or 2 dl) 
at 20,000 cps because of frefiueney ctit- 
otT of alpha. There is accordingly no 
need for a comi)ensating network and 
this is true, in general, for luo.st pre- 
atnps for dynamic microphones although 
this factor deserves moi-e attention if 
for some sjiecial purpose considera})le 
gain with several stages is built into the 
preamp. 

For tlie second case involving a micro- 
plione pr-eamp, let ns assume that the 
owner of the tape recorder has a low 
impedance mike of 50 ohms and finds 
that when he tries to use it the recorder 
gain must be forced to the point where 
the (piality of the resulting recordings 
is very dubious because of hum and 
microphonics — the latter being due to 
the tape reel motor. A similar situation 
can be encountered (although somewhat 
less annoying) if the mike is of medium 
(250 ohms) impedance. 

We will therefore assume: 

Microi)hone impedance: 50 ohms. 
Jlicroiihone power: -79.4 dbm/mi- 
crobar.2 

ilicropbone response: 50 to 10,000 
cps.2 

Amplifier input: direct to grid. 
Preamp supply: one cell. 
Microphone cable: two-conductor. 

Although the length and capacitance 
of the cable are relatively unimportant 
because of the very low impedance, the 
two-eondnctor cable is usually supplied 
to balance out hum pickup. Tliis in turn 
calls for- a balanced input at the ampli- 
fier and if the necessary input trans- 
former has not I)een provided the only 
makeshift solution is to operate with 
an unbalanced line and reduced cable 
length. This ditficulty disappears with 
the transistor preamp because the hum 

2 Manufacturer's data on ^ro<^eI HGCS 
(Share Hios.) Cardioid. 
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picked up by an unbalanced line of al- 
most any reasonable length will be, in 
etTect, down by an amount equal to the 
preamp gain. 

The input impedance of 50 ohms indi- 
cates a common-base input stage with 
IX transistor having rather high current 
gain (lOO) so that the R^^il-a) portion 
of the input resistance may be held to 
10 or 15 ohms thereby allowing an emit- 
ter resistance of .^5 or 40 ohms for a 
cui'rent of fiOO or 700 ^a. Figure 5 shows 
a two-stage amplifier with a power gain 
of approximately 28 db and an output 
impedance of 2200 ohms. The corre- 
sponding output voltage for an input 
power of 1 .15 X 10'^^ watts (- 79.4 dbm) 
is 4 millivolts or - 48 dbv. This compares 
to -60.5 dbv (open circuit) for the same 
type of microphone at 35,000 ohms. 

For any microphone supplied with a 




Rl : 39,000 fo 68,000 { ^ 600 jio.) 
R2 : *7,000 to 100,000 (te ? 300 tio. ) 



Fig. 5. Two-stage microphone amplifier 
with a power gain of 28 db and the 
comparatively low output impedance of 
2200 ohms. 

two-conduetor cable the preamp de- 
signer is under no particular compulsion 
to package the cells with the preamp be- 
cause the change to the unbalanced line 
makes the second conductor available 
for supplying power. Alternatively, if 
the designer elects to change to a single- 
conductor cable with the battery in or 
near the preamp, the switch usually sup- 
plied for grounding a single-impedance 
mike can be made to serve a& an on/off 
switch for the battery. If the preamj) is 
built into a cylindrical housing plugged 
into the mike receptacle, the size of such 
a package will of couree be consideralily 
smaller than that of the housing now 
commonly used for the cable trans- 
former. The diameter, in fact, need he 
no longer than whatever is nece=:sary to 
accomodate the connectors ; with a 
length of two or three inches according 
to the number aiul type of cells and the 
uicchauical arrangements for their re- 
placement. 

For the benefit of those who are un- 
duly impnvised by statements which still 
appear on some rating sheets for junc- 
tion transistors to the effect that: 

(1) The transistor should not be in- 



serted into the socket with the power on 
or (2) Switching transients should be 
avoided; (3) Capacitor discharge surges 
should be avoided ; (4) The socket should 
he designed so that, upon insertion of 
the transistor, the collector makes con- 
tact last — it may be noted that state- 
ments of this kind represent little more 
than survivals from similar statements 
appearing on ratings for contact types. 
With currently available junction lypes 
having avalanche voltages usually well 
in excess of 50 volts, switching tests 
conducted at voltages well below this 
value must he run into the hundreds of 
thousaiuls before significant changes in 
major parameters may be ascribed to 
switching alone. 

To return to Fig. 5 : the capacitor 
from base to ground of the input stage 
may be described somewhat beyond the 
mere statement of its value. At first 
sight, it might be supposed that this 
value should be several hundred micro- 
farads to avoid attenuation of low-fre- 
quency response in view of the 50-olim 
input. Since such a capacitor would be 
by far the largest component in the pre- 
amp, it is fortunate for purposes of min- 
iaturization that such is not the ease. 
Although called, by precedent, a "by- 
pasf>" condenser (since it bypasses Ihe 
lower bias resistoi') it shows up in an 
ecpiivalent circuit as an impedance in 
series witli A*,, and, as such, in the com- 
mon base cir-cnit its impedance is re- 
duced by the same factor (i-a) as Hi,, 
Con.»e(|mMitly, the etfectiveness of this 
capacitor in relation to low-f recpiency 
cutotT is increased as if its value wer-e 
multiplied hv J/{l-n) or ((^-1- J). 

For the marginal case where only a 
small amount of gain is recpiired, the 
first stage alone will give a i>ower gain 
of ap]>roximately 11 or 11.5 db with 
a corresponding voltage gain (50 ohms 
to 1000 ohms) of 18 or 18.5 db, Witli a 
somid pressure level of 74 db at the 
micr-ophone, the preamp output in this 
case is - 7K dbv. Tliis gain for this stage 
is, of course because common-base gain 
must be obtained from i?^///?^ and the 
load has been reduceil to 1000 ohms to 
provide tiie 50-ohm input with one coll. 
The addition of tiie second stage as 
shown results in an over-all power gain 
of approxinmtely 28 db — the output 
voltage varying according to the value 
chosen for the collector load and line 
impedance. 

Design cf Microphone Preamp 

Let us now assume that the micro- 
phone on hand is of the "high imped- 
ance" class. As used with dynamic micro- 
phones, this can mean anything from 
20,000 to tO,000 ohms, although the 
value most often encountered is 25,000. 
We will therefore assume: 
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Here's how recording tape made with "MYLAR" 
solves a problem tor Martin Block 



The lasting strength that "Mylar"* 
polyester film gives to recording tape 
solved a production headache for radio 
personality Martin Block. 

In the past, aging and temperature 
changes weakened ordinary tapes on 
which Mr. Block pre-recorded portions 
of his popular program . . . sometimes 
caused them to break on air time. He 
solved the problem with tapes made 
with Du Pont **Mylar*'. They're virtu- 
ally unbreakable, unaffected by changes 
in temperature and humidity, can be 
stored indefinitely. 

Tapes made with Du Pont **Mylar*' 
offer you a combination of advantages 
never beforea vailable in recording tapes. 
Besides being unbreakable under nor- 
mal operating conditions and requiring 



no special care in storing, tapes made 
with "Mylar" mean longer playing time, 
extra economy. With high-strength 
"Mylar", tapes only two-thirds as thick 
as most ordinary tape can be used, giv- 
ing essentially a reel and a half of tape 
on one reel. 

All leading tape manufacturers now 
have tapes made with "Mylar" in their 



line. Most leading dealers are featuring 
your favorite brand made with "Mylar' ' . 
So — take advantage of all the important 
extras found in tapes made with 
"Mylar". Next time you see yourdealer, 
ask him for a reel or two of your favorite 
brand of tape . . . made with "Mylar". 
E. I. du Pont de Nemours & Co. (Inc.), 
Film Dept., Wilmington 98, Del. 



Mylar" is Du Pant's registered trademark far its brand of polyester film, 
Du Pant manufactures the base material " Mylar"— naf finished magnetic recording tape 
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Microphone impedance : 25,000 
ohms. 

Microphone voltage (open cireuit) : 
- 60 dbv. 

Microphone power (into 25,000 
ohms) : 10"" watts/microbar. 

Frequency response : 50 to 10,000 
cps. 

Amplifier input: direct to grid. 
Microphone cable: single-conductor. 

Figure 6 is representative o£ an am- 
plifier adjusted to an input impedance 
of 25,000 ohms. Because the resistance 
in this case depends predominantly upon 
tlie product of P and Rg, it is necessary 
to obtain the major portion (say, 20,000 
ohms) by operating at a rather low 
emitter current. Alternatively (or sup- 
plementarily) the product can be raised 
to the required level by increasing iJ^ 
with an external resistor. However, 
whether the 25,000 ohms is obtained by 
reducing the operating current, by in- 
creasing the external emitter resistance 
or by a combination of the two, the gain 
will be about the same for a given beta 
in the first stage. The actual gain real- 
ized is not of overwhelming importance 
because another stage will be required 
in any case because with a high source 
impedance and a low load impedance 
the voltage gain will be considerably less 
than the power gain. 

For most general -purpose a.f. tran- 
sistors, maxiumm beta occurs at an 
emitter current of 1.0 or 1.5 milliam- 
peres and, although the peak is very 
broad on a linear current scale, the 
value will be down about 35 per cent at 
100 |ia and 50 per cent at 50 l^a. As in 
the case of the phono preamp, in lieu of 
measuring J?^^ Rj^ and 3 at several oper- 
ating currents and computing the result- 
ing impedance, a simpler and more direct 
method is the familiar one of supplying 
a known current signal through a re- 
sistor nmch larger than the expected Ri 
and measuring the ensuing voltage at the 
input. Since a 2 to 1 mismatch loses only 
0.51 db in power gain and the noise 
factor will not worsen appreciably until 
the mismatch becomes gi'oss, any value 
l>etween 15,000 and 40,000 should be 
acceptable. 



Rl odiwifed for !« = ICX) ^jo. odjuifed for = SOO^jo 



With a type 2N133 having a current 
gain of 50 to 100 na in the first stage 
and a 2N132 showing a gain of 70 at 
500 |ia in the second stage, the power 
gain is approximately 40 db, assuming 
average base resistance. The voltage 
gain (25,000 ohms to 1000 ohms) which 
is of greater immediate interest if the 
output must work into a transformerless 
tube input is less according to: 

FG(db)=PG(db) 

+ 10 log Rj4Rg = 26 db 

If some other output impedance is se- 
lected to meet some particular require- 
ment, the second-stage current should be 
readjusted if possible to drop about 0.5 
volts across the collector resistor. Simi- 
larly, if the first-stage current must be 
changed from the indicated value to 
meet the input impedance requirement, 
the collector resistor of that stage should 
he changed. The object in both cases is 
to obtain the highest possible regulation 
factor from the single cell without op- 
erating at a collector voltage too close 
to the knee of the collector characteristic. 




Fig. 6. Transistor microphone amplifier 
with an input impedance of 25,000 ohms. 



Fig. 7. Common-emitter input stage with 
a very high input impedance. 

High-lmpedonce Sources 

Most difficult of all is the situation 
where the amplifier is required to work 
from a high-impedance capacitive source. 
A good example of a particularly diffi- 
cult case is that of the AVestern Elec- 
tric 640-AA condenser microphone. This 
unit, with a capacitance of 50 M-^f, is 
commonly worked into a cathode fol- 
lower of at least 200 megohms for sound- 
pressure measurements of 20 cps with 
little or no correction and if used for 
ordinary a.f. purposes to - 3 db at 80 
cps nmst still see 40 megohms. Since 
these impedances are not available with 
germanium transistors, we may at least 
examine briefly the much more common 
case of the 500 ^nf pickup or micro- 
phone. 

The common-base connection is, of 
course, completely useless and for either 
the connnon collector or the degenerated 
common emitter a major cause of the 
difficulty is the fact that the bass po- 
tential must be fixed hy the divider 
which cannot be placed in the low side 
of the source as in some of the circuits 




Fig. 8. Circuit of Fig. 7 modified by use 
of diode as lower base resistor to pro- 
vide temperature compensation. 

already discussed because there is no 
d.e. current path. In the equivalent cir- 
cuit, the divider elements are in parallel 
with each other as well as in parallel 
with the input. 

Although in this instance the use of an 
input transformer appears to be the ob- 
vious and low-cost solution, there still 
remains the problem of primary re- 
sonance and the necessary correction of 
the frequency response in subsequent 
stages of the amplifier. Here again the 
transformer may be rather large if the 
resonant point is made at least an octave 
below the lowest frequency of interest. 

There appear to be only two possi- 
bilities of obtaining the required imped- 
ance (3.2 megohms for -3 db at 100 
cps) without the use of a transformer. 
Neither is particularly encouraging — 
they are included in this account only to 
illustrate the difficulties involved. 

Figure 7 is a common-emitter input 
stage with a rather large emitter resistor 
and a 45-volt supply. The input imped- 
ance of the transistor is approximately 
PKe or 6.4 megohms for P = 160 and the 
same impedance would be available with 
a common collector by taking the output 
from the emitter and bypassing the col- 
lector resistor. There is a practical dif- 
ference in favor of the connnon emitter, 
however, because here the collector load 
may operate into almost any reasonable 
value for the following-stage input while 
the common collector must work into 
something considerably greater than 40,- 
000 ohms to avoid excessive shunting of 
the emitter resistor upon which the in- 
put impedance depends. 

The latter is now 3.2 megohms hut 
the cost is almost prohibitive. The beta 
of 160 (at approximately 55 ^a) would 
certainly represent some selection but 
even more serious is the very poor regu- 
lation factor under conditions of collec- 
tor voltage and current such that a very 
good regulation factor is strongly indi- 
cated. The entire circuit, in fact, is 
scarcely better than if we had used a 
betta of 80 in the first place and had 
omitted the base divider entirely. 

Figure 8 is similar except that the 
lower base resistor has been replaced by 
{Continued on page 71) 
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HIGH 

Fl DELIT V 



has come off age 




at HARVEY'S 
AUDIOtorium 



It is not surprising that America's most modern 
hiRh-fidelity store -the one store that completely reflects 
the many recent changes of trend in high fidelity — 
should be a creation of the Harvey Radio Company. 
Founded in 1927, during the real infancy of radio and 
electronics, harvey's grew up with the new industry - 
learning its new ideas as they were developed and teaching 
it some new ideas in turn. Commercial broadcasting, 
"ham" radio, public address, electrical recording 
and many other new electronic developments became 
associated in their earliest stages with HARVEY's 
merchandising program and services. 



And so it has been with audio. It took harvey's — the 
store that sold selected audio components to the pioneer 
audio experimenters of the 1930's — to come up with the 
the 10,000-square-foot AUDIOtorium, the store where 
high fidelity has now, in its modern sense, come of age. 




Continued on next page 



www.americanradiohistorv.com 



HIGH 
FIDELITY 

has come off age.. 



Harvey's was in the high-fidelity 
business long before the term "high 
fidelity" gained currency. When 
those "in the know" began to build 
home music systems, more than 20 
years ago, from the separate ampli- 
fiers, loudspeakers, pickups and 
other components developed for 
broadcasting, sound film and public 
address applications, harvey's was 
there to help them with their selec- 
tions. When quality audio compo- 
nents for home use assumed the 
aspect of a major hobby under the 
name of "hi-fi" shortly after World 
War II, harvey's was among the 
first to carry a complete line. As the 
hi-fi movement spread, harvey's 
made history with the first audio 
comparator panel for side-by-side 
ear-testing of hi-fi components. 

And now . . . just as hi-fi is begin- 
ning to be regarded as an expected 
feature of every American home . . . 
hakvey's is again setting the pace 
with the new AUDlOtorium. For the 
first time, there is an entire building 
on one of the main thoroughfares of 
New York City devoted exclusively 
to the needs of the hi-fi shopper and 
outfitted in the streamlined style of 
the modern department store. 

Nothing has been spared to make 
the AUDlOtorium the nation's out- 
standing hi-fi showplace. Some 
15,000 feet of wire went into the 
construction of the AUDlOtorium's 
three huge new demonstration 
panels, designed for instantaneous 
switching between endless thou- 
sands of possible high-fidelity com- 
binations selected from more than 
350 basic components — all of them 
pre-tested by harvey's experts to 
meet the harvey standard. 

Separate sound-proofed demonstra- 
tion studios at the AUDlOtorium per- 
niit undisturbed simultaneous 
listening by a number of customers, 
eliminating the frequently heard 
complaint of the hi-fi shopper about 
unfavorable listening conditions in 
high-fidelity stores. The sales staff" 
of the AUDlOtorium has been selected 
for its thorough mastery of the 
technical end of high fidelity. Its 
recommendations will apply to com- 
plete, packaged hi-fi systems as well 
as individual components. 

The entire concept of harvey's new 
AUDlOtorium is based on the premise 
that the modern high-fidelity 
shopper wants full-fledged retail 
service, just as if he were purchas- 
ing furniture or clothing or auto- 
mobiles. Typical big-department- 
store features — such as an efficient 
and cheerful adjustment, exchange 
and refund service ... an extra- 
large inventory of spare parts and 
accessories . . . shipment on the same 
day as an order is received — are a 
matter of course at harvey's. High 
fidelity is no longer just an interest- 
ing technical hobby but an important 
part of American living — it has 
come of age . . . and harvey's, as 
always, is meeting the new trend 
head-on - at the new AUDlOtorium. 



HARVEY the House of Audio, 



3 great new GARRARD changers! 




The GRAY High Fidelity Turntable, Built Like a Battleship 

A high fidelity turntable, like a battleship, must be rugged, heavy, 
massive . . . yet easy to control. Iloth must be completely depend 
able, smooth in performance, andquiet in operation. 
Imagine the pound by pound advantages 
found only in Gray's turntable assembly 
designed exclusively for lli^fi Fidelity 
reconlin^s: 

• A "4" steel motorboard for complete 
rigidity. 

• An 1 8 lb. flywheel action turntable with 
a 4-inch tapered bearing that positively 
eliminates wabble forever. 

• A turntable and motorboard assembly 
that is 10 times the mass ot the motor, 
prevents the transference of all mechanical 
disturbance. 



AudaxHi-Q7 

Magnetic Pickup Cartridg 

In music Ustening quality is everything . . . The diamond AUDAX Hi-Q7 has it to a 
degree not equalled by any other pickup . . . But,only YOU can tell what sounds 
best. That is why AUDAX is today in the home of practically every Maestro. Come 
in, HEAR it yourself — there is NO other way. 

Also see the new AUDAX compass-pivoted arm and the remarkable new AUDAX 
Stylus Balance, All AUDAX cartridges available for better grade record changers. 

Hi-Q7 Chromatic Diamond Cartridge 

Compass-Pivoted Arms (less cartridge) „ From $32.00 




for the Finest in Audio Equipment 



Engineer's choice: ESL 



Record numufacturers, radio stations, and audio enptieers are switching to the sensa- 
tional new ESL Professional and Concert Series electrodynamic cartridges. Here's why: 

1) Inherent linearity of performance trif/i ESl's exclusive D'ArsoMval movewCMt 

2) Frequency response exceeds human hearing: i6 to beyOMd ^o,ooo cps 
J) Extraordinary lateral compliance : 6 J x c\»ldync 

4) Minimal dynamic mass at stylus-, .ooi graitis 

5) Highest ^dcUty : distortion itMytteasurabk with f^Hest iMStrumCHts 

6) Least hum pickup and needle talk : ho resoHances witluH audio TOhge 

7) Superb, trouble-free pcrformaHce 

8) Record and stylus life U greatly prolOHgcd by the ESL 

No matter Itow respected nor Itow recent your pickup may he, you're missing plenty until 
you switch to ESL- -the world's most advanced phonograph cartridge. 



PICKERING 



PICKUP 



The PICKERING "FiLxvalve" Turnover Pickup is 
de signed for use in the finest professional 
equipment. With this revolutionary new pickup, 
tracking distortion, record and stylus wear are 
reduced to new low levels. The "Fluxvavie" pro- 
vides the first flat frequency response beyond 
20 kc. and features rep/aceab/e sf//» from three 
mu down to /ess than one m// radii. ^ 
With 1-mil diamond and 2.7-mil sapphire T# 
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OUTSTANDING FEATURES OF THE FM.40 

■ N^rter for micro-accurate tuning. ■ Sen- 
sitiMtv: 3 uv for 20 dh of quietinit. ■ Uni- 
forn respon»e,±l db, 30 to 20,04K) c>cles. 

■ 3 IF staftrs and ■ cascode KF fttaKe. 

■ 2 outputs: Detector Multiplex plu« ca- 
thode follower. ■ 8 tubes. ■ Sclf-po^i-red. 

■ Brot^ n • and • ((old brushed • bras* panel. 

■ SIZE: 12%" wide, 4' hifth, 8%- deep. 

■ SitlPi'iNG WFJCKT: 15 poundf. 



THE FISHER 

Professional FM Tuner 

MODEL FM-40 

HERE IT IS. a FISHER FM Tuner — with all that the name 
implies — for only $99.50. Through the years it has been 
our policy to bring equipment of FISHER calibre within the 
reach of the widest possible audience. Rarely has that objective 
been more spectacularly attained. For the FM-40 represents 
one of our greatest values in almost two decades. It is a superb 
combination of engineering excellence and dazzling perform- 
ance at moJeratc cost. Its specifications, conservatively outlined 
below, are your best index to the quality of this instrument. 

Proleiilonal FM Tuner • Only $99.50. Mahog. or Blonde Cabinet: $14.95 
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A chain is no stronger than its 
weakest link ... a fleet is no faster 
than its slowest ship . . . and a hi-fi 
system no more capable of perfect 
reproduction than its least perfect 
component. Any and every audio 
component adds some distortion to 
the signal it reproduces — the best 
units in just barely measurable and 
scarcely audible quantities, the more 
modest units in sufficient amounts to 
be audible, though still quite accept- 
able, to sensitive ears. A nearly 
distortionless component would be 
wasted on a system having other 
components that produce consider- 
ably more distortion. For example, 
it would make very little sense to 
use an amplifier costing over $300 
to drive a nice little $20 eight-inch 
speaker. The resulting sound would 
be nearly indistinguishable from 
that of a good $60 or $75 amplifier 
in conjunction with the same eight- 
inch speaker — which can be very 
agreeable sound indeed. 

There is very definitely a hi-fi sys- 
tem for every ear and budget, but 
it must be properly matched — Sind 
that's where HARVEy's audio com- 
parator panels and audio consult- 
ants come in. It is, of course, 
desirable — though by no means 
absolutely essential — to have some 
idea of the process of selecting suit- 
able audio components even before 
coming to Harvey's AUDiotorium. 
Hence the following brief pointers. 

The Phonograph Assembly 

One of the most important high- 
fidelity program sources today is 
the phonograph record, especially in 
view of the enormous accumulated 
repertory now available on high- 
fidelity long-playing records. The 
first requirement of successful record 
reproduction is that the record be 
turned at an absolutely constant 
speed- 33 45 or 78.26 revolutions 
per minute — with the barest mini- 
mum of fast-slow-fast fluctuations 
(wow and flutter) or random low- 
frequency vibrations (rumble) and 
with complete freedom from extra- 
neous noises of any type. Transcrip- 
tion turntables are designed with 
this, and only this, end in view and 
can therefore be constructed with 
maximum ruggedness, simplicity 
and precision. They have always 
been and remain the perfectionist's 
choice. One look at the Garrard 301 
or the new Gray turntable will tell 
the story. They are precision 
instruments. 

For the innumerable people who in- 
sist on the convenience of an auto- 
matic record changer, there are now 
a number of de luxe models of very 
high performance. The more expen- 
sive of the new Garrard changers 
and the Miracord XA-100 fall into 

Continued 
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this category. Both of these manu- 
facturers also make a manual record 
player. The final choice depends on 
the purchaser's type of record col- 
lection, technical demands and bud- 
get. Wow, flutter and rumble should 
be carefully checked for in any 
event — they can be quickly spotted 
in listening tests. Wow affects the 
pitch, and flutter the tone quality 
of reproduced music; rumble blap- 
kets the lowest notes at high volume 
levels. All three should be conspic- 
uous by their absence in top-quality 
units. 

The other all-important component 
to come in contact with the record is 
the pickup cartridge. Its function is 
to translate the zig-zag of the rec- 
ord groove into an electrical signal 
corresponding to the recorded sound. 
To do this without altering the qual- 
ity and balance of the sound is one 
of the most difficult jobs in audio, 
and as a result there are greater 
audible differences among cartridges 
of different manufacturers than 
among all other hi-fi components, 
with the single exception of loud- 
speakers. A good high-fidelity pick- 
up should respond with equal 
sensitivity to any part of the audible 
range of frequencies — in other 
words, it should have "smooth" fre- 
quency response. Its stylus should 
have as much side-to-side "give" 
(compliance) as possible, so that it 
can closely follow sudden sharp turns 
in the record groove. These char- 
acteristics show up in listening tests 
— smooth frequency response results 
in a natural overall sound quality, 
without exaggerated highs, lows or 
middles; high compliance makes for 
realistic reproduction of "tran- 
sients," the sudden, sharp, fleeting 
sounds that begin a drum tap, cym- 
bal crash or string pizzicato. 

The finest pickup cartridges on the 
market today are with very few ex- 
ceptions of the magnetic type — in 
each the motion of the stylus is con- 
verted by the cartridge into an elec- 
trical signal by means of a magnetic 
generator system. Most of the top 
cartridges -such as the Audax, the 
new Miratwin and the Pickering 
'Fluxvalve'- utilize a magnetic de- 
sign of the so-called variable 
reluctance type; a few other out- 
standing cartridges -such as the 
Electro-Sonic series — are of the 
moving-coil type. All of these car- 
tridges have high compliance and 
function best in conjunction with a 
high-quality, manually operated 
transcription pickup arm. The Au- 
dax and the Miratwin may also 
be used in well-designed record 
changers; the Pickering 'Fluxvalve' 
and the Electro-Sonic 'Concert' and 
'Professional' are generally used 
only in transcription arms-the last- 
named only in the special arm it is 
sold with. The Audax may also be 
had with its own special arm. 

In choosing a pickup the thing to 
listen for is, above all, natural sound 
— the type of sound you would hear 
at a live concert. Your HARVEY audio 

continued 
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FM-AM TIJ>ER 
Model AF-»60 

with built-in phono preamp and dual tone 
controls. Offers you the ultimate in FM and 
AM reception with complete facilities for 
record equalization plus bass and treble 
tone controls. 
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Features: 

Micro-fi/leter for precision tuning on KM and 
AM • Dual limiter and discriminator circuit 

• Better than 1.5 a*v FM sensitivity for 20 db 
quieting • Continuously variable amplified AFC 

• 2-stage IF amplification for broad and sharp 
AM -plus 10 KC filter • Better than 2n^ AM 
sensitivity • 3 inputs and 2 cathode-follower 
outputs • Independent equalization controls pro- 
vide 5 roll-off and 5 crossover positions 

Cabinet Optional 
Cordovan Mahogany $15.95 
Limed Oak 16.95 
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IN AMPLIFICATION 



TK« •xclutive, p«t«nt«d Mcintosh circuit d*- 
liv*rs 99 60/100% p«rf«ct Amplification, pro- 
vcolftt the outstanding «chi«v«m«nt of V3% 
distortion «t full 60 w«Hs, 20 to 20,000 cycles! 
H< '>»r for yourself why the Mcintosh 60 et the 
hoert of high fidelity brings unsurpassed 
cl rity, realism end listening ease. 



■ lIMntosh 




CLEAN, BRILLIANT 

III. H. SCOTT SOUND 

as low as S^^^^ds 
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Scott 
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NEW SPACE-SAVER by 



Bogm 



RR550 
deluxe FM-AM Receiver 

Chassis $220.00 

Enclosure & legs. . 8.00 



A SUPERB HIGH-FIDELITY RECEIVER FEATURING: 

• FM-AM tuner, preamp, and 25 watt amplifier, in 1 unit 

• FM sensitivity 2.5 ^tv for 30 db quieting on 70-ohm Input 

• Harmonic distortion under 0.5% at rated output 

• Frequency response within 0.5 db, 16-30,000 cycles 

• "Zero-In" precision tuning meter 

• 5 position record equalizer, famous Bogen Loudness Contour 
Selector, speaker selector switch, high and low filter switches, 
bass, treble, volume, tuning, and function selector controls 

• Bogen Variable Damping-with new light Indicator 

• Inputs for phono, tape, other program sources 

• Beautiful, compact styling 

Simply connect the RR550 to a loudspeaker and enjoy the very 
finest in musical reproduction. 



nen high fidelity stopped being macliinery 

and became a new kind of musicai instrument! 

Tlic Festival combines all the electrical elements ot a 
de-hixc system on one well organi/ed, compact chassis. 
It is at (nice a setusitive AM-I-M tinier, a professional 
(liiality preampliher and a watt ultra linear |i>owci 
amplifiei. I^ach element is of highest (pialiry and tliev 
are mated for optinunn performance. I his is no glori- 
fied radio, hut a system which commands the proles- 
sioTiaTs respect. With a snitable loudspeaker and record 
player a high fidelity system of incomparable perfcicm 
ance and nni<|ne good looks is )Onrs. 




Optional Model DC r.^*. 



$19995 



kardon 



Ask for technical data sheet DSDl 100 for complete specifications. 



Iiarman 



INCORPORATED 

W»mtl>ury. L. I., N. 
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consultant is in the best position to 
advise you as to the best pickup 
selection for a completely balanced 
system. 

True high-fidelity record reproduc- 
tion also depends to a significant 
degree on the condition of the record. 
The grooves must be clean and free 
of deformation due to wear or care- 
less handling. Record cleaning and 
preserving accessories, such as those 
made by Walco, are therefore very 
useful items to have on hand. 

The Radio Tuner Section 

Radio broadcasts are another im- 
portant source of high-fidelity 
listening fare. FM programs have 
inherently greater fidelity than AM 
broadcasts, in addition to freedom 
from "static'* and other interfer- 
ences characteristic of AM. In urban 
areas, most of the major AM sta- 
tions duplicate their programs on 
FM, so that it is not always neces- 
sary to incorporate both AM and 
FM reception in hi-fi systems. 
Where there are no FM stations, 
high-fidelity AM reception can come 
close to FM quality if the best equip- 
ment is used. 

It is the function of the high-fidelity 
tuner to take a radio signal out of 
the air and convert it to an audio 
signal of the same type as the output 
signal of pickups, which can then 
be fed into the next component in 
the "chain" that makes up the hi-fi 
system. The finest FM tuners have 
lower distortion, lower background 
noise content and wider audio fre- 
quency response than the more 
modest units, but perhaps the prin- 
cipal difference among FM tuners 
is in sensitivity, which is the ability 
to respond with full fidelity to weak 
radio signals. Those who live at a 
distance from FM transmitters, or 
else in the few weak-signal areas 
near transmitters, should invest in 
a highly sensitive FJVI tuner. AM 
tuners exhibit similar differences — 
the best have somewhat better fre- 
quency response, lower distortion 
and more sensitivity than the next- 
best. 

For those with Rolls Royce tastes, 
there is an FM-only tuner which is 
entirely in a class by itself — the 
REL 'Precedent.' It is the most un- 
compromisingly designed, most 
sensitive, most distortion-free and 
by far the most expensive FM tuner 
available. In an altogether different 
price category but retaining many 
de luxe features is the new Fisher 
FM-40, an FM-only tuner with suffi- 
cient sensitivity and fidelity for 
very high-quality hi-fi systems. In 
still another category is the Pilot 
AF-860, a combined AM-FM tuner 
of excellent sensitivity and fidelity, 
which incorporates on the same 
chassis a very good preamplifier. 

The Amplifier System 

This brings us to another vital link 
in the high-fidelity system — the am- 
plifier. It is the one component con- 
nected to all other components in 
the system. Its basic function is to 

continued 
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take the relatively low-level signals 
produced by other components like 
the pickup or the tuner and raise 
these signals to a sufficiently high 
power level to "drive" the loud- 
speaker. It must do this without 
distorting the signal in any way 
whatsoever. This is a reasonably 
simple and straightforward func- 
tion, which can be accomplished to 
near-perfection by present-day 
electronics. Nearly all of the high- 
fidelity amplifiers made available 
within the last three years are 
therefore remarkably good, .but 
there are still important differences 
as regards power output, flexibility 
and other factors. 

All hi-fi amplifiers consist of two 
sections — the preamplifier section 
and the power amplifier section. 
These are built on two separate 
chassis in the more elaborate ampli- 
fiers and on the same chassis in more 
compact designs. The preamplifier's 
function is to apply certain correc- 
tions to the signal while giving it its 
first "boost"— the corrections being 
necessary not only to adjust bass 
and treble response to suit the lis- 
tener's ears and room acoustics 
but also to "equalize" the "recording 
characteristic." The latter is an un- 
avoidable but controlled "twist" in 
the bass-treble balance of recorded 
music, which must be "untwisted" 
in the playback. The degree of flexi- 
bility and versatility with which a 
preamplifier can apply these cor- 
rections will determine its size, com- 
plexity and price — and it is here 
that one of the greatest differences 
among amplifiers will be found. As 
far as the power amplifier section is 
concerned, its sole function is to step 
up the power of the signal passed on 
by the preamplifier. The maximum 
undistorted power available from to- 
day's amplifiers may be anywhere 
from 10 watts to 60 watts or more. 
The advantage of a high-powered 
amplifier over a low-powered one is 
not so much a gain in volume, which 
is not very great, but rather the 
ability to drive the bass end of any 
loudspeaker system to full output. 
Ask harvey's audio consultants 
about your own requirements. The 
things to listen for in evaluating 
amplifiers are, above all, clarity in 
heavy bass passages and a "sweet," 
unstrained quality on the high end, 
especially in loud string passages. 

For those who want a very compact 
single-chassis amplifier with mod- 
erate but fully adequate power and 
practically every feature currently 
found in top designs, the Brociner 
'Mark 10' is hard to beat at its low 
price. One step up on the price scale 
is the larger, more powerful but still 
compact Scott 99-B-a 22-watt 
single-chassis job with complete con- 
trols. In the no-holds-barred cate- 
gory are two of the world's finest 
power amplifiers, the 60-watt Mc- 
intosh and the 40-watt Marantz. 
These are for perfectionists. The 
latter is complemented by the 'Audio 
Consolette,* a particularly fine and 
elaborate preamplifier. 

continued, 




Fine Music System 




The higher the quality of its associated equipment, the more vital is the role 
of the loudspeakers — for it is the speakers that, in the end, determine 
the listening ease and realism of your music system as a whole. A Bozdk 
Speaker System in an infmite-bafFle mounting, with worthy associated equip- 
ment, will assure you the closest approach to realism and enjoyment that 
grows through the years. Eoch Bozak, from the B-207A (S83.85 
without enclosure) to the magnificent B-31 0, represents 
class The Very Best in Sound. 
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ASK FOR NEW 




IC^^C GUIDE 

TO HIGH-FIDELITY LOUDSPEAKER SYSTEMS 



Te//s how fo choose 

and vj\\^ — ioT any space, 

decor and budget. 





HEARING IS 




mm. 



Speakers 
Tweeters 
Components 



TB-1 X 

f ^ O 

& TB-2 TWEETER ASSEMBLIES 

Coaiial & Diaxial 
Fit across any 12" speaker 

$11.85 TB.2 $21.69 



Lorenz Wide-Range Speakers and Components are 
oc^opfob/e fo one/ /mprove all sound systems! 75 
years of Lorenz craftsmanship assures crisp, accu- 
rate sound reproduction, regardless of budget or 
space requirements. Years-ahead Lorenz engineer- 
ing assures you complete musical satisfaction. 
Let your ear be the final judge . . . you'll under- 
stand why . . . 

MOST PEOPLE WHO L/STEfV TO LORENZ, BUT LORENZ! 



LP20B 

' WIOE.RANGE SPEAKER 

$22.50 



LP312-1 12" COAXIAL SPEAKER 
With HP-1 Crossover 
High Pass Filter >Ol .VD 
LP312-2 12" DI AXIAL SPEAKER 
With HP-( Crossover 4-, 
High Pass Filter >' I ./Ir 



www.americanradiohistorv.conB 



Audio Equipment 




Whei. it sounds like this . . . instead of this . 



I 

THE I 



IT'S TIME FOR 



THE ULTIMATE IN LOUDSPEAKERS AND SYSTEMS 



Fortunately, the photoRrapher can use his 
art to c]escril>e his reaction to a University 
speaker. We can use only words, yet find 
them so inadetjuate. Mow can mere words 
convey the quality of concert-hall realism... 
or describe the way University captures the 
naturalness of the bassoon, the richness of 
the clarinet and the brilliance of the tri- 
anKle? They can't! Yet University speakers 
and systems do have all these. 

Whatever your taste, P* S • E University's 
ProHressive Speaker Expansion Plan makes 
it possible, to sLiirt an excellent basic system, 
at low cost, and add to it later, while enjoy- 
injt immediate liateninn sHtisfaction. Thus, 
your speaker or speaker system ciin never 
Itecome obsolete. 

Whether you plan to huild a system or 
huft it complete, come in and ask us about 
University's P"S"E -their famous rfo-tV- 
fjouritplf "KwiKit" speaker enclosures — and 
their incompHrahle sheaker systems. KRKK 
literature available on re^iuest. 



3-SPEED TAPE RECORDER 




The Bell model RT-75 is the ideal machine for 
mo5t recording requirements since it operates at 
7V2. 3% and ips. Up to eight hours of record- 
ing are possible on a single tape reel, making it 
ideal for business meetings, etc. Full-range re- 
sponse for music recording at higher speeds. Fast 
forward and rewind, control-button speed-changer 
w ith automatic equalization, three inputs, tw o out- 
puts, self-contained amplifier and speaker, micro- 
phone, attractive carrying case with ample storage 
for extra tape, mike, reels, cables, etc. Write for 
complete data and full-color photograph. 



Those who demand the finest in 'living reproduction" otw 



piognecord 

NEW (3^tatL(H^ 

TAPE RECORDER 



JUST ARRIVED — 

One of the finest precision-built tope recorders of the century — with 
ew VU meter — power amplifier, speaker and microphone — in hand- 
fome genuine cowhide carrying case. For home or ^O^nnn 
away — at work or play. _ O / / 





HARVEY has a 

complete line 
of Cabinets 
TO meet any 
Component 
Requirements 
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A noteworthy trend in hi-fi is the 
ultra-compact, unified system, and 
it is best exemplified by two unusual 
units -the Bogen RR-550 and the 
Harman-Kardon 'Festival,* Both of 
these incorporate a high-class AM- 
FM tuner, a versatile preamplifier 
and a large power amplifier — all on 
one chassis. Just hitch up a speaker 
and out comes the music. 

The Loudspeaker System 

The loudspeaker is perhaps the most 
important and certainly the most 
controversial of all the components 
to be selected for the hi-fi system. 
Being the last link in the chain — 
the component we actually "listen 
to"— it can distort a perfectly dis- 
tortion-free signal fed to it by all 
the preceding components. Having 
the most complex and least well- 
understood function of any audio 
component — to convert the electrical 
impulses furnished by the amplifier 
into sound waves — the speaker can 
be (and is) designed in as many 
ways as there are designers. Choos- 
ing a loudspeaker is therefore 
purely a matter of listening — the 
speaker that sounds most like your 
recollection of actual, live music is 
the speaker for you. To be perfectly 
honest, though — the more expensive 
sound best to most people. 
If you want a simple, moderately 
priced speaker system of very high 
quality, try the new Lorenz 
speakers. If you want to invest only 
a small initial amount into an ex- 
cellent speaker and later expand it 
into a superlative system, you would 
do well to investigate the University 
line. Another justly famous line that 
includes all sorts of speakers from 
modest-but-good all the way up to 
price- no -object-but -sensational is 
Electro-Voice. Bozak also has an 
enviable reputation among hi-fi en- 
thusiasts for making moderately 
priced speakers that sound fine as 
well as large systems that sound 
terrific. And for those willing to try 
something really new and different, 
there is the combination of the 
Acoustic Research low-frequency 
unit and the new Janszen electro- 
static speaker — an extemely com- 
pact, smooth and wide-range system. 

The Tape Recorder 

The time has come when no hi-fi 
system can be considered really com- 
plete without a tape recorder. The 
best pre-recorded tapes often sound 
even better than the best records 
and home recording can open up en- 
tirely new areas of satisfaction to 
the hi-fi enthusiast. Fine music re- 
corded off the air from live broad- 
casts can be built into a unique, 
individual tape library. The new 
Magnecord 'Citation' should be 
investigated by everyone shopping 
for a de luxe tape recorder — it is a 
unit with very high-quality features 
at a surprisingly reasonable price. 
The Bell RT-75 should satisfy the 
needs of all those who want a more 
modestly priced unit that still re- 
tains the features expected in a 
high-quality tape recorder. 
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You get more than just good components 
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AUDIOtorium 



High fidelity means more than 
«^r^ g^ -^M :^ i ' just a number of separate, high- 
i jf£ jH^^i^l^^ quality audio components suit- 
j l^H^Sli ably connected. It is possible to 

spend many hundreds of dollars 
on an assortment of loud- 
speakers, amplifiers, pickups and 
other components — and end up 
with a system that is good for brand-name dropping but 
most uncomfortable to listen to. It is also possible to 
spend what is a reasonable sum to your purse and obtain 
immediate and lasting aural delight from your system. 
It's how% where and with whose help you select the 
components that makes the difference . . . 




At harvey's new AUDiOtorium, you will be met by some- 
one from HARVEY's unique staff of audio consultants — 
all of them members of the Audio Engineering Society 
—and briefed on the possible component choices for your 
kind of listening room, musical preferences, hearing 
characteristics and budget. Then you will be escorted to 
one of HARVEY^s soundproofed, living-room sized demon- 
stration studios and asked to listen to and compare the 
components under consideration, harvey's three huge 
demonstration panels — designed for instant switching 
from any one of many hundreds of components to any 
other and for hooking up many thousands of combina- 
tions-will enable you to ear-test as many complete 
systems, part by part or assembled, as you wish. And 
when you have made your choice, you will be given the 



opportunity to make your purchase on a time-payment 
plan or to trade in used components against your new 
equipment. 

All of this in a spacious, streamlined, relaxing decor 
reminiscent of the top department stores and specialty 
shops . . . and Ihat^s not all. In your own home, your 
enjoyment of your new equipment will be increased by 
the secure knowledge that harvey's integrity and know- 
how follow every sule. Components sold at the 
AUDIOtorium are pre-tested by harvey's experts — and 
a leading manufacturer's reputation stands behind each. 
You buy the finest and most complete high-fidelity serv- 
ice in the world . . . when you buy hi-fi at harvey's new 
AUDIOtorium, 




HARVEY RADIO COMPANY, INC. 

1123 AVENUE OF THE AMERICAS (SIXTH AVENUE) AT 43RD STREET 

JUdson 2-1500 



NEW YORK 36, N. Y. 
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Power Amplifiers 

An analysis of power amplifiers — their function, 
important characteristics, and how they work. 



SOUND— Chapter 8 

EDGAR M. VILLCHUR* 



Note : While Chap. 6 appeared in the 
March issue, this is actually Chap. 8 as 
it will appear in the book of this series 
to be published this coming September. 
Some rearrangement of chapter numbers 
Will be made. Ed. 

STRICTLY SPEAKING, the term "power 
amplifier" refers to the output stage 
of an amplifier. This stage receives 
signals of relatively high voltage but 
negligible power, and releases signals of 
the same wave form but of sufficiently 
high power to drive a loudspeaker. In its 
less restricted meaning, however, the 
term is used to represent the entire group 
of stages (other than preamplifier and 
control stages) which are housed on the 
power-amplifier chassis. The chassis 
usually includes a general -purpose volt- 
age amplifier or amplifiers, a phase 
splitter, and the output stage itself, plus 
a "power supply" for all of these stages. 

A detailed description of the function- 
ing of different audio circuits is not 
considered to be within the scope of this 
work. Rather it is intended to provide 
a general understanding of the function 
and working of the stages listed above. 

Voltage Amplifiers 

A typical commercial power amplifier 
(the term used in the free sense as de- 
scribed above) is designed to produce its 
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Fig. 8—1. Block diagram of voltage and 
power amplifiers, showing voltage and 
power gain. 



rated power output at an input signal 
of one-quarter to one-half volt. But the 
output stage proper needs a much higher 
signal voltage at its grids to be driven 
to its rated output. Most pentodes, under 
their usual conditions of operation re- 
quire signal voltages in the range be- 
tween 15 and 25 volts for full power out- 
put, and a triode such as the 6B4 re- 
quires as much as 70 volts. The amplifier 
must thus provide the facility for ampli- 
fying the relatively weak input voltage, 
a characteristic called voltage gain. With 
an input signal of ^4 volt, and the re- 
quirement that a driving signal of 20 
volts be applied to the output stage 
grids, a voltage gain of 80 must be 
available. 

A limited amount of voltage gain can 
be secured from a step-up transformer, 
but it is impractical to use transformers 
for large amounts of voltage gain; this 
gain must be provided by one or more 
vacuum-tube stages in the amplifier. The 
difference between voltage and power 
gain should be clearly understood: the 
amount of voltage gain in or preceding 
the amplifier has no bearing on its power 
capabilities. Once the input signal volt- 
age has been increased to the required 
amount, further voltage amplification 
will merely serve to overdrive the output 
stage into the distortion region. 

A block diagram illustrating the dif- 
ference between voltage and power gain 
appears in Fig. 8 — 1. The voltage ampli- 
fying stages provide a total voltage gain 
of 30, so that the input signal is in- 
creased from y2 volt to 15 volts at the 
output stage grids. The power at this 
point, however, is only of the order of 
a milliwatt, one-thousandth of a watt; 
the power gain of the first stages has 
been incidental. 

The output stage of Fig. 8 — 1, on the 
other hand, supplies real power gain, 
and can drive the loudspeaker with 30 
watts. The i)Owcr gain available has 
thus been thirty thousand, from .001 
watt to 30 watts. Any voltage gain in 
the output stage is incidental : if we 
measure the output voltage at the plates 
of the tubes we will find a moderate gain, 
while if we measure the output voltage 



at the speaker itself we may, depending 
on the impedance of the speaker, find 
that there has actually been a voltage 
loss. 

Voltage amplifiers and power ampli- 
fiers differ in quantity rather than 
quality. Where the signal output must 
have high voltage but does not need ap- 
preciable power, a vacuum-tube circuit 
such as that illustrated in Fig. 8 — 2 is 
used. The input signal causes the elec- 
trical charge on the grid to vary, in step, 
which in turn varies the current flow 
through the tube and through the load re- 
sistor J^x,. This variation of current 
through Ri^ necessarily creates the same 
pattern of variation in the voltage 
"drop" across the resistor. Since the 
greater the drop across the load resistor 
the smaller the voltage appearing across 
the total output (shown as voltage 
out), the signal output of this stage of 
amplification is reversed in phase, that 
is, instantaneous voltage peaks are re- 
produced as troughs, and vice versa. 

Although power amplifiers do not 
usually have resistive loads, it would not 
be possible to tell, from Fig. 8 — 2, 
whether the circuit was that of a power 
amplifier or of a voltage amplifier, with- 
out knowing the tube used and the cir- 
cuit component values. Tubes designed 
for voltage amplification have limited 
maximum current flow, and are used in 
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Fig. 8—2. A general purpose voltage 
amplifier. Varying current through the 
load resistor Rl creates the output signal 
voltage, which has been amplified and 
reversed in phase relative to the input 
signal. 
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Fig, 8—3, Two types of vacuum-tube dis- 
tortion. (A) Distortion due to saturation 
(B) Distortion due to cut-off. 

conjunction with circuit values which 
provide the desired voltage gain, under 
the required conditions of bandpass 
(range of fi-equency response), distor- 
tion, and absohite values of signal volt- 
ages that must be hnndied. 

The proper functioning of a voltage 
aniplifyin<r stage involves intelligent de- 
sign an<l layout ratlier than expensive 
parts. Cheap i)arts may iiuleed interfere 
\s"itli optiniuni performance — capacitors 
may be leaky, resistors noisy or inac- 
curate in value — but tlie cost dilTerence 
in going to high quality parts is normally 
measured in cents rather than dollars. 

Vacuum-tube Distortion 

Although vacuum-tubes do a fine job 
of amplifying without <listortion they 
ai*(* not perfect, especially when higli 
powers aie involved. Let us follow a 
simple sine-wave signal through the 
vacuum-tube to see how it can be change<l 
from tlie original during the process of 
ani])lification, 

A\'heu the signal on the grid changes 
in the positive direction the current 
through the tube and through the as- 
sociated output circuit is increased. The 
more positive the instantaneous value 
of the input signal the greater the cur- 
rent. Now there is obviously a limit to 
the amount that the current can increase. 
After the current has been driven to 
this limit (saturation) j no further in- 
crease of positive input voltage will in- 
crease the current flow. This condition 
is illustrated in (A) of Fig. 8 — 3, in 
which the input voltage covers too great 
a range, in its positive peak, for the 
current to follow accuratel3^ Further, 
the picture is not in simple black-or- 
white, where the tube is either saturated 
or not. Before complete saturation is 
i"cached the changes in current flow be- 
gin to lag the changes in voltage, so 
that distortion of a less graphically ob- 
vious nature is introduced, 

A similar condition exists on the nega- 
tive peaks of the signal. The smallest 



amount that tiie current flow can be re- 
duced to is zero {cut~off)y and if the in- 
put signal continues to go nioi*e negative 
after cut-otl* has been readied, the vaUie 
of current flow in the tube is helpless to 
follow. This is illustrated in (B) of Fig, 
8 — 3. Here, again, distortion of a less 
drastic nature begins to introduce itself 
before the actual cut-off point is reached. 

In order to minimize the distortions 
described above, the operating point (an 
index of the no-signal current flowing) 
is chosen carefully, so that maximum 
current swing is allowed. The operating 
point is determined by the value of a 
fixed negative voltage applied to the 
grid, called the bias voltage. The valve 
of input signal is then limited to tJie 
non-distorted regions of operation. 

The wave-form distortion that we 
have been describing can be analyzed 
into spurious harmonic components, at 
frequencies which are integral multiples 
of the original, and is thus called har- 
monic distortion. 

Push-pull Operation 

Certain elements of the distortion 
introduced by vacuum-tubes are I'cdueed 
or eliminated by using two tubes in a 
circuit configuration referred to as push- 
pnll. 

A close analogy to push-pull operation 
can be constructed, using a situation in 
which a person is engaged in the task 
of sawing through a log. Let ns consider 
his hack-aud-forth motion analogous to 
the up-and-down current changes in the 
vacuum-tube, and let us further consider 
that the condition of no distortion is 
represented by a back-aml-forth motion 
in whicii the saw is pushed forward 
from its neutral position (operating 
point) exactly the same distance as it is 
pulled backward from this position. 

It would be conceivable that, for one 
reason or another, the operator of the 
saw cannot push as hard as he can pull, 
and that while he pulls the saw back a 
foot the best he can do on the push, with 
the same maximuui effort, is half a foot. 
We will use this condition to represent 



the fact that the tube current flow can 
follow the direction of the input voltage 
on the increase, but is unable to do so 
in the negative direction due to cut-off 
characteristics of the tube. 

We now introduce a handle at the 
other end of the saw, and a second 
woodsman (subject to the same limita- 
tions on the force of his push relative to 
that of liis pull), who pvishes wlien our 
first operator pulls, ami vice versa. What 
will happen? Eacii motion of tiie saw is 
subject to two unequal forces, a pull 
from one direction and a lesser push 
from the otheij hut the sum of these two 
forces will be the same for each direction 
of motion. The saw nuist then move the 
same distance coming and going. It is 
being operated in push-pull. 

In the case of our tubes, the total out- 
put current during each half of the 
cycle is made uj) of two parts, one full 
(corresponding to maximum current 
flow in one tube) and one incomplete 
(corresponding to operation of the other 
tube past the cut-off region), as illus- 
trated in Fig, R — 4, An analysis of the 
operation of a push-pull stage will show 
that, with perfect balance between the 
two halves, the part of the distortion 
that is eliminated is that repi-eseuted by 
spurious even harmonics only. It is 
possible to take advantage of this fact 
by choosing the operating point of the 
tubes to produce very low harmonic 
distortion, at the expense of allowing 
higher even harmonic distortion, and 
then to cancel out spurious even-order 
harmonics by push-pull circuitry. 

The force of each of our sawyers was, 
from the point of view of time, applied 
out of phase one with the other. But 
these forces were also applie<l to the 
saw out of phase from the point of view 
of direction. There were thus two phase 
reversals, and the forces combined to 
create a final power equal to the sum 
of the separate parts. Similarly, each 
of the tubes in push-pull are driven out- 
of -phase, and their individual outputs 
are out-of-phase from the point of view 
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Fig, 8—4, Combination of tw^o distorted signals in push-pull operation to create un- 

distorted output. 
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TRIAXIAL 




Six years ago Jensen introduced the TRIAXIAL which combined into one 
unitary assembly a special "woofer" and two horn-loaded compression-drive 
"tweeters" to span the audio frequency range with an entirely new smooth- 
ness and realism unmatched by any other loudspeaker for listening quality. 

It is a fact that only Jensen makes a unitary true three-way loudspeaker with 
three electrically and acoustically independent speaker systems. Today the 
TRIAXIAL is still the unchallenged peer of "all-in-one" loudspeakers. 

*TRIAXIAL is a registered trademark of Jensen Manufacturing Company 

H^m^^jjfl MANUFACTURING COMPANY 
^^^V Division of The Muter Company, 

^^^W 6601 So-Laramie Ave., Chicago 38,111. 

In Canada: Copper Wire Products Ltd., Licensee 
WORLD'S QUALITY STANDARD FOR MORE THAN A QUARTER CENTURY 
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Fig. 8—5. How the out-of-phase halves of 
a push-pull circuit are combined in-phase. 

of time. The two output currents are 
combined in such a way, however (as 
shown in Fig. 8 — 5) that the direction 
of flow in the output transformer consti- 
tutes a second phase reversal, and the 
final output power is equal to the sum 
of the powers available from each tube. 

Push-pull circuitry is universal in 
modern high-fidelity audio amplifiers. It 
can be used for both voltage and power 
amplifier stages: it is common in the 
former and universal in the latter. 

The Phase-Splitter 

Push-pull stages must be driven by 
two signal voltages which are identical 
except for phase — one must l)e in its 
positive half of the cycle at the same 
time that the other is in its negative 
half. There are various ways of splitting 
the signal in this manner, and the stage 
which does the job is called the phase- 
splitter. 

One type of phase-splitter, called a 
split-load stage, is illustrated in Fig, 
S— G. It will be seen that the currents 
through the two load resistors are in 
opposite directions relative to ground. 
The output voltages across these resis- 
tors, taken in each ease relative to 
ground, are thus out of phase with each 
other, as required. 

Negative Feedback 

The application of negative feedback 
in amplifier circuitry, as an additional 
method of reducing distortion, is so im- 
portant that a separate chapter is de- 
voted to the subject. (Kote: this has 
already appeared in an article in the 
June, 1955 Audio) 

Source Impedance of the Amplifier 

Amphfier output terminals are la- 
belled according to the speaker im- 
pedance to which they are to be con- 
nected: 4 ohms, 8 ohms, 16 ohms, or etc. 
A mis-match downwards (from an 8-ohm 
tap, for example, to a 4-olim speaker) 
will usually not affect quality apprecia- 
bly but will reduce the power capability 
of the amplifier — how much depends on 



the amplifier itself. A mismatch up- 
wards, however, from a lower-impedance 
tap to a higher-impedance speaker, can 
usually be used with impunity. The fact 
is that the amplifier is "mismatched" to 
the speaker in an upward direction, in 
any ease, over most of the frequency 
speetrum. We will see that the rated or 
nominal impedance of tlie dynamic 
speaker holds over only a small fre- 
quency hand, usually in the 150-400 cps 
region, and that the actual speaker im- 
pedance increases manyfold at the fre- 
quency extremes. 

The source impedance or internal re- 
sistance of the output stage (which is 
the source impedance of the amplifier) 
is an entirely different thing, although it 
is sometimes confused with tlie ratings 
of the output taps. The terms are 
synonymous, and refer to the resistance 
that the speaker "sees", looking back at 
the amplifier, rather than to the load 
that the amplifier is designed to see. 

The source resistance is effectively in 
series between the aniplifier and the 
speaker, as the internal resistance of any 
generator is in series between it and 
the load. If the value of this source re- 
sistance is high, relative to the nominal 
impedance of the speaker, it effectively 
controls the relative voltage fed to the 
speaker at different frequencies. When 
the speaker impedance is high, as at the 
extreme frequencies, a maximum of 
voltage will be fed to it. This tends to 
create a combination of boominess and 
shrillness. Such used to he the case, as a 
matter of fact, in the old pentode power 
amplifier without negative feedback, and 
this was the main reason for the gen- 
erally acknowledged superiority of 
triodes in the output stage prior to the 
general use of feedback. 

The source resistance has another 
significance relative to amplifier per- 
formance. If the speaker is set into 
vibration, especially at some low fre- 
quency near the natural resonance of its 
mechanical system^ it will tend to con- 
tinue to vibrate after the signal has 
stopped (an action referred to as hang- 
over). Such a tendency is connnon to 
any mass-elasticity system that has re- 
ceived a mechanical stimulus. 

The tendency to hangover in speakers 
is controlled by damping, of which there 
are three kinds; mechanical, acoustical, 
and magnetic or electrical. The last of 
t hese is a function of t he source re- 
sistance. When the speaker voice-coil 
undergoes vibrations it acts as an elec- 
trical generator, and the vibrations are 
braked electrically by the source re- 
sistance. Electrical energy created by 
motion of the voice coil is dissipated in 
the source resistance, which the speaker 
generator sees as a load, and vi))rations 
unauthorized by the signal are brought 
to an abrupt halt. 

With speaker systems which are horn- 



loaded, or which are in resonant-type 
enclosures such as the bass-refiex, it is 
generally desirable to have the source 
resistance as low as possible (although 
once the source resistance is one-fourth 
or less of the value of the load there is 
not much further damping action). With 
speakers mounted in the wall or in 
totally enclosed cabinets, however, the 
value of optimum source resistance may 
be higher, in some cases as high as the 
impedance of the speaker. The proper 
value depends on the speaker used, and 
on where it is mounted in the room. Too 
low a value may attenuate the bass, but 
in any casp a very high source resistance, 
corresponding to the old pentode-with- 
out-feedback, is never desirable. 

The source resistance of an amplifier, 
relative to the speaker impedance, is 
also expressed as a ratio called the damp- 
ing factor, A high damping factor repre- 
sents a low relative value of source re- 
sistance : a damping factor of one repre- 
sents a source resistance equal in value 
to the rated impedance of the speaker 
to which the amplitier is connected. 
Many modern amplifiers have variable 
damping factors for adjustment to dif- 
fei*ent speakers and conditions, which 
means that their source resistances (or 
the effective values thereof) are variable. 

The Power Supply 

The amplifier requires certain operat- 
ing voltages — tube tilament supply (nor- 
mally a.c.)f plate and screen voltages 
{d.c.)j and in some eases fixed grid volt- 
ages (d.c). These are provided by the 
power supply, which step the power com- 
pany's voltage up or down as the case 
may require, and rectifies and filters the 
input «.c. (converts it to a smooth d.c). 
This power supply should he hum-free, 
rugged, and stal)Ie, The voltage should 
not change when large current demands 
are made ))y the signal, or distortion will 
be increased. 

The requirements of a power amplifier 
{Continued on page 85) 




Fig. 8—6. Split-load phase-splitter stage. 
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AM'fM Tuner 



An altogether new and Ijrillianily engineered tuner, 
designed to mate the Prelude amplifier — tuned RK 
stage on KM — Koster-Seelev Discriminator — Nieeis 
FCC Radiation Specihcations — Automatic Frequency 
Control - AFC Deteai - 3 mv. F^^ sensitivity for 20 db 
quieting — Printed Circuits throughout - ANF Ferriie 
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deep. 
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Equipment Report 



The Ferrograph Tape Recorder — Rogers Developments Ltd. 
**Cambridge'* Amplifier — Fentone B&O Velocity Microphone 



ONE OF THE ULTIMATE AIMS of CVCry 
audio enthusiast is to own a good tape 
recorder. Unfortunately, a good tape 
recorder is likely to cost as much as many 
a complete system, presuming that the 
individual is, perforce, budget conscious or 
is especially efficient in his purchasing de- 
partment. The serious enthusiast is not 
likely to settle for the common "consumer- 
type" recorder that is offered at bargain 
prices because he is too conscious of hum, 
poor frequency response, flutter and/or 
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RECORD -PLAYBACK RESPONSE 




Fig. 1. Performance curves for the Ferro- 
graph tape recorder. Tone controls were 
at " 1 0" for both of the lower curves. 



now, and ntany of tlie other ills thiit seem 
to be indigenous to the low-iniced tape 
recorder. True, such machines fulfill the 
same need for many families that the inex- 
pensive box camera d<ies, but the real audio 
f:in is in the Leira class, and demands much 
more from a recorder. 

Fortunately tliere are a few tape record- 
ers that approach the proiVssional models in 
everything but price, and when one of them 
is introduced into a system, tlie user — 
unless he has had considerable experience 
with the true studio-type recorder — is more 
tlian likely to be f:iirly well satisfied with 
the performance. The Ferrograph appears 
to be in this class. It is not strictly in the 
top-bracket stndio class, yet its perform- 
ance is well above the average — we would 
call it a ** semi-professional model, wliich 
is not intended as "faint praise** at all but 
serves to set it apart from the box-camera 
class. In all departments, it performs sufti- 
cieutly well to warrant giving it a place 
in even the best home systems. 

Keferencc to Fig. 1 sliows how the Ferro- 
graph performs f rom the f requeTicy-re- 
sponse standimint. The upper section shows 
the output from an Ainpex Standard Tape 
#5563, which most closely fits the curves 
employed in all recorded tapes we have 
observed so far. With tone controls at the 
maximum position — which is 10 on the dial 
—the output is up ajiproximat/ely 2 db at 
50 cps and up approximately 4 db at 8000 
cps, rolling ofl' slightly at 10,000 cps. Minor 
adjustment of the tone controls would per- 
mit jiractically tlat reproduction from the 
standard tape — and, consequently, from 
recorded tapes. 

The lower section of Fig. 1 shows the 



response from a *Mlat" signal fed into the 
input, recorded on the tape, and then played 
back. For both speeds the tone controls 
were at tlie *M0 ' position. Thus it may 
be seen that the output is down only 3 db 
at 10,000 cps at a speed of TVs ips, and 
down about the same at 5500 cps at a speed 
of 3% ips. The frequency response curves 
are essentially the same whether measured 
at a hiffh-impedance output (on the porta- 
ble machine) or at the 15-olim speaker out- 
put. There are two inputs — one intended 
for microphones, and requiring an input 
of .S.8 mv for peak recording level, and the 
other intended for outputs from a tnner or 
similar source and requiring a signal of 
0.135 v. for peak level. The high-level in- 
put can also be used as an output to feed 
other am]difiers in a system. 

The Ferrograph, being British-made, 
difl'ers somewhat from conventional U. S. 
recorders. Tt is available in a ]>ortable case 
in which is mounted a loudspeaker, or it 
may be had in a form intended for instal- 
lation in a home system on a permanent 
basis. It is also available with various speed 
combinations, but the one most likely to he 
used here has speeds of and 3% ips. It 
is equipped with three motors — two of the 
shaded-pole type for takeup and rewind, 
and a synchronous hysteresis capstan motor 
wliich provides a high degree of long-term 
speed stabilitv. A speed control knob is 
mounted between the two reels, and a func- 
tion control is just to the left of the head 
assembly, which is covered for protection. 
The machine is started by moving one 
knob up to a stop, where it is held by a 
iii;ig!iet, being released by a push-button to 
stop, or autOTnatically when the end of 
the tape passes through the head assembly. 
The front section of the head cover may be 
removed, without tools, to permit marking 
tlie tape for editing. The portable model 
is flexible in use, and will aceommodate 
inputs and outputs likely to be encount- 
ered in any apjdication. On the perma- 
nent" model, switching is controlled l)y a 
pa!iel-mou!ited switch. 

Flutter, wow, and hum level are all satis- 
factorily low, and the performance of the 
Ferrograjdi is considered completely ade- 
quate for high-qualit}' music system use. 




Fig. 2 (left). The "permanent" model of the Ferrograph is intended for installation in a home system, and provides all control 
from the panel. Fig. 3 (right). In portable form, there is greater flexibility but less ease of handling. 
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The Ampei G12-f Sternphonic Tape Phonoeraph ind &2Q-f Amplifier -Speaker) 



the last word in living room listening... 



AMPEX STEREORHOhsllC SOUND 



Once you've heard the Ampex 612 
stereophonic tape phonograph system, you'll never be satisfied 
with less. It's the latest and the finest in listening pleasure, 
makes previous high fidelity seem old fashioned. The startling 
realism and magnificent quality of the 612 system brings a 
new panorama of sound into your living room — new heights 
in listening enjoyment that only a superb tape machine can 
achieve. 

Not only does the 612 system capture all the depth and clarity 
of stereophonic sound, but its small size is really unique. Even 
the most critical audiophile is astonTshed that such big, clean 



sound can come from such compact equipment. Complete with 
tape phonograph and two amplifier-speakers, it covers only 
four square feet of wall space for convenient placement in any 
living room. 

With true Ampex quality, the Model 612 plays full-track, half- 
track or two track stereophonic tapes. Both the tape phono- 
graph and the amplifier-speakers are available in handsome 
hardwood cabinets with either blonde or brunette finish. See 
and hear them today. Special stereophonic demonstrations 
are being featured this month at your Ampex Dealer's. Ask 
abouf the Ampex Time Pay Plan. 



Ampex 



Deafen in principal ciiies (see your local Telephone Directory under "Recording Equiptneni") 
Canadian Disiribution by Ampex American, 70 Grenville, Toronto, Ontario. 

SIGNATURE OF PERFECTION IN SOUND 





Fig. 4. Performance curves for the Cam- 
bridge amplifier. 




Fig. 5. The Cambridge control unit, which 
is compact enough for even the smallest 
installation. 




Fig. 6. The power amplifier of the Cam- 
bridge combination. 
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ROGERS DEVELOPMENTS LTD. 
"CAMBRIDGE" AMPLIFIER 

The two units comprising the ** Cam- 
bridge ' * amplifier, a product of Bogers 
Developments Ltd., London, England, pro- 
vide a small amplifier system suitable for 
most home applications where the power 
requirements are not so severe as to warrant 
an amplifier of 25, 30, or more, watts. And 
while it may be argued that any home sys- 
tem needs upwards of 20 watts, it must still 
be remembered that the greatest majority 
of hi-fi systems are started with 10- or 15- 
watt amplifiers — as the user adds more 
speakers or becomes more conscious of the 
desirability of considerably higher power, 
he may go to higher powers, but for the 
average small home, 15 watts can be con- 
sidered satisfactory. 

The Cambridge amplifier consists of two 
separate units — the control unit and the 
power amplifier, shown in Figs. 5 and 6 
respectively. Figure 7 is the schematic of 
the power amplifier, while Fig. 4 represents 
the performance of the combination. 

The control unit provides for three in- 
putff — a microphone input which requires 
a signal of 2.8 mv for a 1-watt output, a 
radio input which requires a signal of ap- 
proximately 32 mv for a 1-watt output, and 
a pickup input which requires a signal of 
approximately 3 mv for a 1-watt output. 
In addition, there are two jacks on the 
front panel which permit feeding a tape 
recorder with a signal which is not affected 
by the volume control, and another which 
will accept the output from a tape recorder 
(low-level, high-impedance). This makes it 
posible to use the Cambridge with a porta- 
ble tape recorder with a minimum of con- 
nection difficulty. 

Four phonograph positions are provided 
— with conventional curves being offered. 
All fall within ±2 db of those specified by 
the manufacturers, and are for HMV LP, 
Decca LP, Ortho (RIAA), and 78. The in- 
put selector switch also selects the phono 
curve. The equalization is obtained by feed- 
back around the first section of the dual 
triode, with a "flat'* feedback being ap- 
plied for the radio and microphone posi- 
tions. Plugging a tape recorder into the 
TAPE REPLAY jack eliminates the first stage. 

The tone controls are associated with the 



second stage — the bass control being a 
six-position switch while the treble control 
is a potentiometer. In addition, there is a 
filter control which is continuously variable 
from a cutoff at 9000 cps down to a cutoflf 
at 5000 cps. A switch on the counterclock- 
wise end of the control's rotation cuts out 
the filter altogether, leaving the response 
essentially flat up to 20,000 cps. The effect 
of the filter is shown in the upper section 
of Fig. 4, while the range of the tone con- 
trols is shown in the center section. The 
control unit employs only one tube — an 
ECC-83, which is a high-mu twin triode. 
The volume control follows the filter and 
tone-control network, and the tape record 
jack is connected at the high side of the 
volume control. The control unit is con- 
nected to the power amplifier by a single 
cable which includes the a.c. pair leading 
to the power switch which is integral with 
the volume control. 

The control unit is quite small, being 
only 1% in. deep behind the panel, which 
is 8^x5^ in. A feature unique to this 
amplifier is its availability in four panel 
colors — red, ivory, black, or bronze — and 
with pointer knobs in red, ivory, black, or 
gray or with round fluted knobs (as shown 
in Fig. 5) in ivory, black, or brown. This 
permits the user to select the colors most 
suitable for use with his particular decor 
and cabinet style. 

In case the control unit were to be used 
with any power amplifier other than the 
10-watt unit in the Cambridge combina- 
tion, the connection could be made through 
a single octal socket mounted on the power 
amplifier chassis, and a plate supply of 8 
ma at 270 volts is required. The heater 
drain is 0.4 a. at 6.3 v. 

The Power Amplifier 

The 15-watt main amplifier of the Cam- 
bridge employs an ECC-83 as the voltage 
amplifier and phase splitter, a pair of 
EL-84 's in the push-pull output stage, and 
an EZ-81 rectifier. It is a relatively small 
unit, yet sufiiciently large to permit neat 
and careful workmanship and to accom- 
modate an improved C-core Partridge out- 
put transformer. A semi-fixed presence con- 
trol (the 220-ohm resistor and the 0.5-^f 
capacitor shown below the rectifier tube on 
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Amperex TUBES 



are Making Music in the 
World's Finest Amplifiers 



VOILTAGE AMPLIFIER TYPES 

EF 86 — High-goin pentode with exceptionolly low 
hum, noise and microphonics.* Particularly suitable 
for preamplifier and input stoges. 
ECC 81 — Mcdium-goin dual triode with low hum, 
noise ond microphonics. Reploces the 1 2AT7 with- 
out circuit changes, 

ECC 82 — Low-goin duo! triode with low hum, noise 
ond microphonics.' Reploces the 12AU7 without 
circuit changes. 

ECC 83 — High-gain dual triode with low hum, 
noise and microphonics.' Replaces the 1 2AX7 with- 
out circuit changes. 

POWER AMPLIFIER TYPES 

EL 84 — Unique AF power pentode combining high 
goin and lineority with 9-pin miniature construc- 
tion. Up to 20 watts in push-pull. 
6CA7 — Exceptionally linear high-pOwer output 
pentode with low-voltoge drive requirements. Up to 
1 00 watts in push-pull. 

RECTIFIER TYPES 

EZ 80 — Indirectly heated, full-wove rectifier with 
6.3 v., 0.6 amp. heater, 90 mo. output capacity and 
9-pin minioture construction. 

EZ 81 — Indirectly heated, full-wove rectifier with 
6.3 v., 1 amp. heater, 150 mo. output capacity and 
9-pin miniature construction. 

GZ 34 — Indirectly heated, full-wove rectifier with 
5 v., 1.9 amp. heater and 250 mo. output copocity. 
Octal bote. 

*A1ax/mom /eve/s spec/fled and guofonteed. 



AUDIO • APRIL, 1956 



That's right"! After decades of leadership in communications and 
industrial tubes, amperex has "gone hi-fi" with a complete line of 
new tube types for high-quality audio applications. The new line 
offers the unbeatable combination of ultra-advanced design by 
Philips of the Netherlands plus AMPEREX engineering research for 
American applications. Leading manufacturers of high-fidelity 
equipment are now designing and building complete audio amplifier 
systems with every tube an amperex ^preferred' type! 



Detailed data, circuits, application information, as well as 
engineering assistance are available to manufacturers and pro- 
fessional designers of electronic equipment from the amperex 
Semiconductor and Special-Purpose Tube Department. 

AU AMPSHEX Franchised Distributors Carry the New 'Preferred' Tube Types 

Amperex electronic corp. 

330 DUFFY AVENUE, HICKSVILLE, LONG ISLAND, N. Y. 
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tlie sctieuiatic, Fiff. 7), provides a boost of 
approximately 5 dl> niaxiiuuin, coirimenciiig 
nt around 500 ops, for the frequency range 
above 1000 cps. This improves intelligibility 
witli certain types of speaker systems, and 
brightens" up the response with practi- 
cally any speaker. The output stage is of 
tlic Ultra-Linear type and employs a trans- 
former designed to a 25-watt rating. It has 
a response of ± 1 db from 20 to 50,000 cps, 
and tlie leakage inductance is said to be 
extremelv low, thus i>ermitting tlte appli 
cation of a relatively high amount of feed- 
back. 

The amplifier is mounted on a 6x11 in. 
chassis, and is 5% in. higli. The i)resence 
network is introduced into the circuit by 
inserting a shorting plug into a tip jack 
on the toi> of the chassis, thus indicating 
that it is to be set up on a semi-permanent 
basis, since it is not a panel control. 

The output circuit is arranged so as to 
accommodate three ranges of loudspeakei 
impedance — from 12 to 16 ohms, from 6 
to 8 ohms, and from 2 to 3 ohms. The 
method of changing impedances permits the 
optimum use of the interleaved secondary 
of the output transformer, and at the same 
time changes the feedback resistor and 
phase-correcting shunt capacitor. This im- 
pedance selection is accomplished b} the 
use of loudspeaker matching plugs, as 
shown on the schematic. 

Study of the circuit will show that it is 
fairly conventional in some respects, al- 
though the characteristics of the output 
transformer are not ai)parent from the 
schematic. However, with the increasing 
nsc- of the EL-84, even in U. S.-built equip- 
ment, the values employed may be of some 
interest to the serious experimenter. The 
sigrml input to the power amplifier for an 
output of 1 watt is approximately 0.1i> 
volts, which indicates the sensitivity of 
the circuit used. Large coupling capacitors 
and adequate bypassing of input ami power 
stage cathodes result in aTi exceptionally 
stable ami)Ii!ier. 

It will be noted tliat the power amplifier 
provides for plugging in a tuner or other 
device which can draw as much as 40 nia 
at 270 volts and 2 a. at C.3 volts. This is 
hardly sutlicient filament current for an 
FM tuner, for example, but would be sutli 
cient for an average AM tuner. Most U. S. 
tuners provide their own power SMpjily, 
however, altliough in England it is com- 
mon to o!)tain the power for the tuner from 
the amplifier. Since the plate supply is 
adecjnate, it would suffice to place a filament 
transformer on the tuner chassis if more 
than 2 a. were to be drawn by the tuner 
circuit. 

On sul)jective listening tests, the Cam- 
bridge gave a good account of itself. Its 
controls give a satisfactory degree of range 
for both bass and treble, and the availabil- 
ity of a filter is a desirable feature, al- 
thougli perhaps less necessary with LP 
records than it was with shellac 78 's. We 
believe that if the Caiul>ridge is to be a 
rcgnlar itetti on the V. S. market it should 
l»e equipped with standard U. S. pin jacks 
for the inputs so as to be readilj' inter- 
changeable with other U. S. equii)ment. On 
the whole, it is a well built amplifier and 
performs most satisfactorily 
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Fig. 8. The Fentone B&O-50 studio-type 
velocity microphone. 



FENTONE B&O STUDIO-TYPE 
VELOCITY MICROPHONE 

It is diflicnlt to evaluate a microphone 
without entering into the realm of sub- 
jective judgement, yet after all this is tlie 
crucial test of any equipment that is to be 
used for reproduction of sound rather than 
for making measurements. Velocity micro- 
phones have certain advantages that are 
not duplicated by any otlier type, although 
the unidirectional models can approach the 
velocity' in many applications and in some 
situations they ma}' be even more effective. 
For interview purposes, for example, the 
velocity nucrophone is desirable because it 
offers maximum sensitivity on two opposite 
sides, with relative freedom from interfer- 
ing sounds COtiung at right angles. 

The B&O-50 follows the modern trend 
for small mircrophones, being only 1 3/lC 
in. in diameter and 7% in. long. The ex- 
ternal projections on the chrome case indi- 
cate the directivity of the microphone, and 
the ribbon itself is screened by two layers 
of nylon screening, suitably separated for 
maximum protection. When mounted on a 
stand, the microphone can l)e tilted by 
means of a ball swivel. 



An integral transformer provides an out- 
put im|»edance of 50 ohms, and a built-in 
switch permits adjustment of response so 
as to allow the use of the microphone in a 
close-talking position — the response being 
18 db down at 50 cps. In the normal posi- 
tion — indicated by an M on tlie switcli 
(T indicates close talking and there is alsi. 
an ofl' i^osition) — the response is within 
±2.5 db over the range from 30 to 15,000 
cps. The polar pattern indicates that re- 
sponse at 1000 Ct>s is down 10 db at an 
angle of approximately 50 degrees either 
side of the front or back faces. Sensitivity 
is rated at 5.) dip below 1 volt per microbar, 
which means tiiat normal speech would give 
an output of the vicinity 2 mv at a distance 
of 24 inches. 

The niicrOi)hone is extremely attractively 
in ai)pea ranee, is small enough to be useful 
in a TV studio for audience participation, 
for example, and is particularly convenient 
for i>erson to jierson interviews. Because of 
the close-talking provision, the B&;O*50 
does not have the boominess that is as- 
sociated with certain types of velocity 
microphones, but produces crisp, clear 
sipeech. It would appear that this is a suit- 
able microphone for the tape recording 
enthusiast, for instance, when he wants 
something }>etter than the usual inexpensive 
model furnished with the average recorder. 
The low impedance would necessitate an 
input transformer, however, but even this 
might be well uorth while because of the 
improvement in quality. 

The Fen ton Company has recently an 
nounced an acoustic separator for Il^O 
microithones which permits using two nt' 
them for stereophonic recording. This sepa- 
rator consists of a iect,angular sheet of 
damping mtiterial about 8x12 inches in 
size and about 1 inch thick. It is mounted 
in metal channels wirh one end about one 
and a half inches forward of the axis of 
the two microphones i>"<l extends between 
them and back for some distance. The mi- 
crO])hones are mounted on a bracket with 
their two faces turned outward some 30 to 
40 dCL'. from the plane of the separator. 
Thus the back portion of the fignre-eiglit, 
sensitivity pattern is etVectively blocked by 
the separator, and the whole device serves, 
approximately, as the equivalent of a listen- 
er's head. The microphones are about 8Mt 
inches apart. 

While there are two schools of thought 
as to the placement of microphones so as to 
make realistic recordings, it must be ad- 
mitted that the placement for binaural 
recording — that intended for listening by 
two headphones, one on each channel — 
practically demands that the microphones 
be located in positions relative to tlie two 
ears of the normal human listener. It is 
possible that suitable quality and the 
proper efi'ect can l>e obtained for stereo- 
phonic recording — that intended for listen- 
ing by means of two loudspeakers, both of 
which are heard by l)0th ears of the listener 
— but that is likely to depend on the acous- 
tics of the studio as well as on many other 
conditions. 

In any Case, for those who are interested 
in making experimental recordings on a 
two-channel basis — whether lunaural or 
stereophonic — the availability of the .'acous- 
tic separator anil the ease and convenience 
with which it may be used with the B&O 
microphones may come as a possible solu- 
tion of the placement problem. 
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DEPENDABLE AS THE STARS 





SIDE VIEW OF 
TURNTABLE 
SHOWING MOTOR 



Now you can enjoy real high fidelity record player performance at a 
price anyone can afford. The Newest and Brightest "Star" in the high 
fidelity firmament is -The Metzner STARLIGHT Turntable . . . 
Designed and construaed to combine all the fine features of turntables 
costing much more ... 



Check these important advantages: 



* Wow and Flutter under 2 RMS 

* Silent, fully shielded 4-pole motor 

* Center Drive — No Belts — No Pulleys 

* 4 speeds from 16?4 to 83 rpm — continuously 
variable for perfect pitch 

* Mounted on Lord vibration mounts 



* Rumble better than 40 db. below average level 

* Built-in illuminated stroboscope 

* Exact speed stability 

Precision machined 12" Aluminum Turntable 
with non-slip cork pad 

* Built-in hub for 45 rpm records 

* Satin finished Aluminum mounting plate 



THE STARLIGHT TONE ARM features: Wrist action head takes all standard cartridges ★ 
Ball bearing swivel * Adjustable counter-balanced stylus pressure * Die cast aluminum con- 
struction if 12" long. 



DEALERSHIPS AVAILABLE 




STARilCHT TUKNTABU 



54950 



(Mounting plate 
difiMnsionS 12'' x ISH'^) 



COMPLETE UNIT 
Tumtabl*, Ton* Arm and 
Unfiniihed Birch Bos* 

$79.50 

(Dinwnsiant 16^x 
X 6)^* overall) 



ENGINEERING 

1041 North Sycamore Avenue 



CORPORATION 

Hollywood 38, California 
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The Home-Crown Tape Program 

Editing for the Home Experimenter f 



PRECEDING INSTALLMENTS of tllis SCries, 
which you will find in the September 
19')"), January 195G issues of Audio, 
have traoed the iiiforinal history of niy in- 
formal riidio progritm juod ucod more or 
less regularly on tape right in my home. 
Ill -Jamiary I got as far as describing some 
of the i)sycliological aspects of tape editing 
in such a program, sonic of the tricks that 
Ciin be used both for good effect and to 
minimize the inevitable disadvantages of 
home-style recording. Tliis month I'm steer- 
ing away fiom my own show, as an aside, 
i<> bring you sonie accumulated observa- 
tions on how anybody can best go about the 
of tape editing in the home. 
Uy anybody, I mean anybody, amateur 
or professional, who is gadget-minded, or 
artistic-minded enough to want not only to 
nroduce tnnes of his own but to fix Ihein 
npj atterwards, for oi)tiinnin effect. Mv 
thesis is that You Too can he a Tape Etii 
tor, right in your living room. In othei' 
woifls. I'm suggesting that tliere are many 
tilings that can Ije done on a less-than-pro- 
fcssional basis which can well rival the sort 
of expert fixing-up that is produced by the 
high-powered editing of the prot'ession:ils 
— -probably a lot more can be done than 
you have any idea. And your basic equip- 
ment, aside from tape and tape recorder, 
need be no more than the simplest splicer 
and a roll of white editing tape. 

Professionals who read this please be 
tolerant — it's old stuff to you. Amateurs, 
or professionals in audio who are techni 
cally .imateurs in this particular area, be 
encouraged, and if J seem to say the ob- 
viou?, just remember that for some other 
reader it ain't obvious at all. Depends on 
how f;ir you 've got in yonr own experi- 
menting. 

Scissors— Ugh 

In this installment I'll confine myself 
mainly to non-audible aspects of home tape 
editing, and I don't intend to be compre- 
liensive and super-organized about it, either. 
This isn 't an instruction nianual — yet. 
Let's begin with a picture, tliat familiar 
drawing found on innumerable boxes of 
home tape which shows a large pair of 
sissors slicing diagonally through two very 
loose ends of tape that have obviously been 
unwound from their respective reels. This 
picture never fails to give me the plain 
willies. 

Sure, you can **edit" tape that way, if 
you have to. Just dismantle the entire 
machine, remove both reels, unwind the 
tape, put the whole business in the middle 
of a large table, get out your scissors, 
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su])erin]pose a foot or two of the free ends 
• — make it two feet — and slice neatly de- 
cisively across. Then take your roll of 
patching tape in hand, strip off six or 
seven inches of the white stuff; take the 
two tape ends and lay them down on the 
table next to a full-size yard-stick, to be 
certain that your forthcoming joint will be 
straight. In fact, youM better get out a 
batch of paper weiglits or maybe a dozen 
empty milkbottles, to hold the tape down 
Hat and taut in a straight line. When all 
is rigidly under control, the tape straight 
along tlie yardstick, the two butt-ends 
nicely lined up next to each other (this 
should take you a good half hour to ac- 
complish Ti, take your piece of patching tape 
in hand, take a deep breath, hold it for 
five seconds, then lunge towards the splic- 
ing-p>oint, hitting both tapes simultaneously 
and in a perfectly tlat plane. 

If your aim is right, you Ml now have 
a straight joint that doesn't overlap, nor 
is it separated by a "crack '^ hetween tlie 
tapes, :ind you may in due course of time 
jiroceed to the final step. But the chances 
are that your lunge missed fire, or the tape 
slipped or curled up. If your new joint 
turns a corner or has a crease down the 
middle — throw the whole thing out, cut off 
a foot of tape from e:ich end and start 
all over again. (Be sure there's enough 
tape on each reel for four or five tries of 
this sort.) 

When you get your splicing tape on, pick 
up the new joint in one hand, tape and all, 
and hold before a 500-watt lamp for proper 
illumination ; trim carefully and slowly 
along each edge of the tape, leaving no 
white margin of patching tape but, on the 
other hand, avoiding any cuts into the tape 
itself. This requires a steady nerve and a 
practiced scissor- technique and you'll prob- 
ably spoil your sitUce, in wliicli case start 
all over again, . . , 



In other words, go out and buy a tape 
splicer! It's just silly to edit tape without 
the aid of one of these gadgets. You'll 
seldom get a good splice without one, and 
you Ml save vast quantities of time with 
even the simplest splicer as compared with 
the deadly scissors technique. 

My own preference, along with most 
professional editors, is for the simple splic- 
ing block, on which you can .align the two 
tape-ends, cut your diagonal and even 
splice the splicing tape to fit. But there are 
many fancier gadgets if you feel like try- 
ing "them. IMl stick with the EdiTall,"a 
plain block with groove into which the tape 
fits without chimps thanks to a curved 



bottom and shaped edges. You push it in, 
snap it out. The less expensive blocks with 
clamps to hold the tape down are slightly 
clumsier to use but rensonably efiective. 

The first principle of tape editing, as I 
see it, is to avoid dismantling your entire 
set-up for each splice, as with Operation 
SciSHOiiS, just descri!>ed. That is, don 't 
take any more tape off the machine than 
you can possibly manage. Leave the reels 
in place. Do the work right on the macliine. 
It's surprising how seldom this occurs to 
those who do only occasional tape patching. 

I've watched many a jMofessional oper- 
ator luiioll tape from reels removed from 
tho tape machine, risking all sorts or drentl- 
fnl accidents, preventing ;iny sort of audi 
Ide checking and, worst of all. losing time 
courting confusion. We once lost a couple 
uf feet of tape, in this fashion, that put a 
professional recording back a couple of 
years— it was a performance- made tape 
and we had no satisfactory replacement on 
hand for that second or so of missing 
music. 

The procedure for non-disniautle tape 
editing, right on the machine, varies from 
machine to machine but tt>e principle is the 
same in all cases. You pull out a loop of 
t;ipe, after you have marked the spots 
where it is to be cut and excision made. 
The tape splicer is mounted, or simply 
placed, on any convenient tlat part of the 
rccoider and you pull your loop out just 
enougii to reach to it — without icnioving 
reels. On the big professional Ampex your 
\oo\) is simple enough ^ just lift the tape 
out of the channel that goes past the re- 
cording and playback heads. So, too, with 
other recorders wliefe this is easily ac- 
coinjiUshed, and that includes many newer 
home-type tape recorders. You can place 
yonr splicer directly ahove the tape slot, 
for easy access. 

But a useful trick, which I learned with 
my ^fagnecorder, is to pick up the tape, 
not at the heads but off to the left, between 
the supply reel of tape and the first roller, 
leaving the section directly over ttie heads 
untouched. This is particularly useful in 
the case of those Magnecorders which have 
the "lid" type of shielding over the head^ 
which must be lifted up on its little hinge 
before tape cun be removed. But it un- 
doubtedly will work well with other re- 
corders. Why to the left? Because if yon 
make your splice to the left of the playing 
head, it will be in position to play directly, 
without rewinding, when you reel it back. 
Saves a tiny fraction of a second on each 
splice. Always do the reeling up of the 
loop with the left reel, the supply reel, 
after finishing your splice. That puts your 
piitch in position for listening — and of 
course you should listen to every splice you 
make before going on to nnother, no matter 
how good you think you are. 

You'll lind that with experiment and 
practice this non-disniantle system for 
splicing can become very efiicient on just 
about any recorder, frOin the chea|>est home 
model on up. The thing to do is to study 
your motions, find out how to reel off just 
as litr.le tape as you i)OSsibly can when you 
lift it out to put on the splicing hlock. 
You'll get so that not more thnn a few 
inches are involved. Then things move fast. 

^larking the s)>ot on your tape is a 
major proldem, because the only proper 
way is to do it directly at the playing head, 
with a soft china-marking pencil, (Yellow 
is a professional favorite; I find that jet 
black shows up even better in most lights.) 
Unfortunately, it is not always possible to 
get at the playing heads with your pencil, 
especially in those recorders that have a 
slot into which the tape is dropped. The 
difficulty is present in all price ranges; 
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In the PUqP tradition . 



Quality at All Costs 




THE PHOT AA-903 AMPIIFIER . . . 

with built-in phono preamp and dual tone controls 

illustrated with metal enclosure $4.95 additional 
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It has been said of the Pilot AA-903 
that it is the finest in its price class — and 
better than many amplifiers selling for con- 
siderably more. 

In the AA-903, Pilot has achieved that 
rare combination of top quality and modest 
price . . . demonstrating what can be done 
when good design and engineering are coupled 
with good parts and good construction. And 
here are the results: 

Rated at 10 watts, it provides more 
audio power than is generally needed in home 
systems — with reserve power to spare. Fre- 
quency response extends from 15 to 40,000 
cycles ± Idb. Total harmonic distortion is less 
than 1/lOth of 1% at 1 watt and less than 1% 
at its full output of 10 watts. 



Apart from performance, few ampli- 
fiers can match the versatility of the AA-903. 
Three input channels are provided for tuner, 
phono and tape recorder or TV. When the 
selector knob is in *phono' position, an equal- 
ization control permits you to select any one 
of five equalization settings to match record 
characteristics. Two additional controls enable 
you to boost or cut bass and treble reproduc- 
tion — independently — as much as 18db. 

Such specifications and features are 
almost unheard of in an amplifier priced at 
$69.50 — but that's how things are done at 
Pilot — where quality is the first essential in 
the planning of a product . . . regardless of 
its price. Prices sliglitly higher west of the 
Rockies. 



You can see and hear the Pilot AA'903 at your favoriie sound 
dealer or tvrite for complete details to Dept QD-1 



Over 35 years 
leadership in electronics 



the 



RADIO CORFORATIOIV 

37 06 36th STREET, lONG ISLAND CITY 1, N. Y. 
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witness the Amiiex (100, where in order to 
mark t;iiie at the playing head itself you 
must (and can) remove the outer and inner 
metal shields that cover the three heads. 
Ono way to fjet around this problem, 
tJiough it will likely reduce your accuracy 
someujiat, is to mark the position of the 
playing head*s center on the ontside cover 
or shield. Once you have determined this, 
you can audibly spot the place where a 
splice is to be made by moving the tapf 
liack and forth, then lift it straiglit up and 
out of the slot and cut it at the point 
uhere tlie playing head should be. But as 
I say, this is likely to ])e inaccurate if 
you*re not careful — and l>e very sure 
you've marked the playing head and not 
one of the others (record or erase, on a 
three head macliine; just erase on two- 
head models) which are some distance 
uway. 

Whatever marking system von find is 
l>est for you, stick strictly to the non- 
disninntle tecliniqne. Bon H" take tJie reels 
oft' the machine for splicing. Don't unreel 
great lengtlis of tape. Keep the sjdieer 
block as close to the actual playing heads 
as you can manage. 

Perliaps I should point out, for tliose 
wlio ure likely to make the biggest boner 
of all in tape editing, that one does not 
edit dual-track tape! You can, of course, 
edit tape on a dual-track machine provided 
you use only one of the two tracks in vour 
recording. And (while I'm at it), a dual- 
track recorder will play a single- 
track professional tape fairly well, thougli, 
since the head is running along tlie edge 
of the centrally-placed single track, tliere 
may l»e some uneven fading or change of 
(jnalitv. Usually not bad. lint a single-track 
machine plays a (single) recording made 
on a dual-track machine perfectly, since 
the single-track head works all the wav 
across the tai)e juid will pick up anvthing 
Oil it, wherever it is recorded. 

Note also that a few recorders are dual- 
track reversible, tliat is, the tape motion is 
reversed when the second track is recorded 
and the reels need not be interchanged. In 
my remarks, above, simply delete the word 
*Meft" and do your editing on the snppiv 
reel side, whichever direction tliat happens 
to be. DeJur, Webcor, and Twin-Trax 
(ACA) recorders operate in this wav, 
among others. Note fnrtlier that there are 
two recording heads in these models and 
yon must be sure you're working at the 
right one when it comes to marking Tour 
tape for splicing. 



The Tape You Remove . . . 

So inuch for the preliminary mechanics 
of editing in the home, applying to anv 
recorder from the cheapest to the fanciest 
professional model. Before I get to the 
actual sound, let me consider more of the 
mechanical aspect — for this is a vital part 
of the whole operation. Witliout the proper 
mechanics yonr ear will not help you a bit:. 

1 suppose you may lump numerous kinds 
of splicing together in this mechanical 
sense under the general title of editing. 
Kepairing accidental breakage, joining odd 
pieces of tape purely mechanically, the<se 
things are not really editing in the higher 
sense, since sound isn't important. Much 
more interesting is true editing, whereby 
yon splice not so much ta]>e as sound itself, 
whereby yOn remove sounds, add sounds, 
play tricks with sounds, all via the purely 
mechanical operation known as tape splic- 
ing. 

The odd thing is — and this strikes me 
every time I do it — that the entire subtle 
art of tape editing, which can involve some 
mar\elously ingenious tricks with music 

62 



and with speech, which covers an enor- 
mously wide range of intellectual activity, 
from, shall I say. Bach to Boogie, soap 
opera to Shakespeare, boils down physically 
to one, single, mechanical operation' Mark, 
cut and splice, mark, cut and splice, go 
through exactly the same motions again 
and again, and the entire vast range of 
artistic and intellectual interest, from one 
splice to tiie next and tlie next, is in the 
vastly different audible ])roblems being 
solved in the splicing, ilechaiiically it's 
the same, routine finger process, and not a 
very exciting one at that. Without sound, 
splicing is no more than a minor menial 
task, dull and repetitive. But the ideas, 
the intt'llectual qualities of t|»e operation, 
fastinating and endlessly varied, are in the 
ear and the mind, and there's no limit to 
their interest, professionally or in the 
home. 

How do you make a splice? There are 
always two points at issue — that is, places 
on the tai>e upon which yon '11 operate. 
You make two marks, you slice the tape 
first at one (with the loop technitpie as of 
above) and then the other, preferably cut- 
ting the ''earliest" first, then running the 
tai>e through the player in the normal 
direction (either by power at playing speed 
or by hand until you reach the second mark, 
which you then cut, too. Whereupon yon 
bring the severed ends together, lay the 
excerpted piece aside carefully — never junk 
it until the work is done on the splice — ami 
upply your patching tape to finish the job. 
(More of this in a moment.> 

If yoii slice the "early*' mark first, the 
spot which comes first in tlie playing of 
the tape, you can often allow the following 
tape, (to be excised) simply to play freely, 
right ont of the machine and into your lap 
or on the floor, until you get to the second 
mark. (But don't step on it.) You must, 
of course, hold onto the take-up reel dur- 
ing this operation so it won't spin forward 
wildly. A good idea ; for you can in this 
way actually hear the ta]>e which you are 
going to remove and so be doubly sure 
that you are doing what you want to do. 
This playing-onto-the-floor' is more or less 
standard procedure professionally when 
long j)ieces of tajie are to be removed. 

If your splice isn't right, you can re- 
insert the removed tape as needed, and 
begin over again without prejudice, as the 
legal phrase goes. You won't begin to 
throw away the removed tape immediately 
until you are a very old hand and extremely 
sure of perfect results every time; anybody 
with any sense always puts aside the re- 
moved section until the all-clear is sounded, 
the patch is played and it is OK. 

And rememl)er that all tape looks alike. 
If you once lose a fragment among other 
similar scraps, you're not likely to find it 
again— and if yon do, vou'll probably 
patch it in upsidedown and backwards. It 
looks just the same that way, but it sounds 
funny. 

When you begin fancy tape juggling and 
find yourself with three or four pieces of 
tape from various rolls, waiting to be used 
or tried out, it's a very good idea to attach 
labels to them. Have a roll of sticky clotli 
tape handy, tear off a ]uece, write on it, 
and attach to the end of the tape — the 
beginning end, (Or if the other end, be 
sure you are clear as to which end is which, 
or you'll have your sound patched in back- 
wards before you know it.) 

It is often a good idea, in such situations, 
to stick the tape fragments onto a nearby 
wall so they dangle down like clothes on a 
clothesline. Then you can pick off the one 
you want at your convenience. BonH rely 
on memory as to which slice of tape is 
which, unless you are extremely sure. And 
hiok out for strav breezes. The breeze 



caused by y«ur own arm nroviiig about 
may easily blow two or three |)recious t>its 
of tape up in the air, on the fkior, or up- 
sidedown, reducing yonr delicate operatiorr 
to chaos in an instant. You can t pluu a 
tape fragment without spli^dng it onto the 
longer tape on the supply roll, unless it is 
long enough to pull over the iieads. And 
even then, it may merely produce unrecog- 
nizeable grunts and squeaks, uidess yon can 
manage to get it to run through the cap- 
stan drive for long enough to recognize 
the contents. ]\\\\ avoid this sort of troulde 
by keeping track of your fragments, even 
if it is a nuisance. Do all your audible 
work before yon slice, if yon possibly can. 

By the time you've done quite a bit of 
splicing yonr work-space will begin to look 
really professional — i.e. the floor, table, 
waste basket, window sills and every otlier 
oi>en spot will i>e covered with snippings 
and tangles and whorls and slivers of red 
ta]>e, a terrible mess and only a vacuum 
cleaner will pick up the little pieces, though 
it will choke itself on the long ones which, 
moreover, liave an annoying way of wrap- 
ping themselves around and in and ont of 
telephone wires, i)Ower cords, and the like. 
The more you yank, the more hopeless the 
snarl. 

I sujqtose something of the sort is in- 
evitable, and I watched a cleaning lady at 
Coluudna Kecords, with amusement, doing 
a quickie brush-off of the editing room last 
week in the time-honored way; she didn't 
brush the tape bits under the rug — there 
wasn't any rug. But she deftly swished it 
all behind several amplifier racks, where 
not even a vacuum cleaner conld get at it, 
and her dustpan had only a token handful 
in it, just for the record, so to speak. 

In another ten years Columbia will be 
knee-deep in ttie stuff, if I know anything, 
and so will you. Wives beware. 

Which leads me to a final thought on 
tape fragments: don't try to save them, 
and so economize on tape costs. 



Economizing 

Yes, tape costs money, even with price 
reductions. When I started out, I saved all 
the pieces I conld, and spent much time 
patching them together for re-use. But then 
I discovered that a good proportion of tape 
splices cause a noticeable thump or flutter 
when a new recording is made over them. 
Not all, and the effect varies according to 
the machine, but you niay count on an 
annoying or even a disastrous bad spot 
every so often even with the best profes- 
sional machines. So — don 't record over 
splices, except for experiment or in work 
where perfection is unimportant. 

My first glimpse at a professional tai)e 
recording session had me horrified at the 
enormous quanitites of tape that are 
"wasted". The big machines, running at 
15 inches (or even 30), roll on and on and 
are seldom reeled back; mistakes, aimless 
conversations, long interludes, all go mer- 
rily onto the tape and are eventually 
thrown out, by the mile, into the wa.ste 
basket, lint on redection I realize, and you 
will too, that in such oi)erations on a com- 
mercial scale tajtc is decidedly expendable. 
Better a mile of lost tape than a few inches 
of lost music or speech, paid for at fabu- 
lous overhead expense. 

The record and radio people know that 
their best jiolicy is to take down every- 
thing, nseal)le and unnseable, during every 
recording, and they are very willing to 
waste tajte in vast quantities, if the tajie 
that is left after editing is what they want. 
And, renicinber, bulk for professionals is 
{Continued on pape 68) 
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OUR DIUECl IMPORIATIOXS 

YOU SAVE IMPORTERS PROFIT! 




TRANSCRIPTION TURNTABLE 

fifimrC^ THE FINEST TRANSCRIPTION TURNTABLE FOR BOTH 

f^JlA^U THE PROFESSIONAL USER AND THE AUDIOPHILE 



COMBINATION DEAL 



PK-100 TURNTABLE AND CA 
TONE ARM J7«3VI 
l^e above with G.E. RPX- 
052A DIAMOND and SAP- mfy 

'HIRE Cartridge / ^» 

LATEST MODEL 
T-he above with FAIRCHILD CO 
DIAMOND L.P. Cortridge . JV 




• 12" CAST ALUMINUM RIM DRIVEN TURNTABLE •HEAVY DUTY 4-POLE 
CONSTANT SPEED MOTOR • VARIABLE SPEED CONTROL, PERMITS CONTINU- 
OUSLY VARIABLE ADJUSTMENT OF EACH SPEED WITHIN ±7% • SPEED SE- 
LECTOR SAFETY SWITCH • FREELY FLOATING MOTOR MOUNT • RC FILTER 

NETWORK , ..... 

New 3 iPeed initrument to delight the connoiiieur. The 3 lb. 12 ' non-mognetiC die cast lothe 
turned oluminom turntable it pr«ciiion engineered to provide drnomic balance and "wow-free" 
operotion having on extra. heovy Tim for tmooth effective flywheel action. The turntoble, mounted 
within o tpeciol deep flanged well, ii rim. driven and actuated by perfectly true Pulleyt and a 
rubber wheel which ore ball-bearing mounted. Ball-beoring bolonce like-wiie otturet noiieleit 
rumbte-free rotation of the precision ground moin tpindle. 

The extra-»iied lubricant houting in which it ii leated inturei proper lubrication of the tpindle 
at all time*. A heavy rubber record Cu»hion elimlnotej record tlippoge ond makes for greoter 
record protection, 

A very high torque, heavy-duty, conttont »peed 4-pole thoded.pole motor rotate* the turntable 
at 33-1/3, 45 or 78 rpm. A balanced armoture insure* minimum wow ond flutter content and 
aCCurote tPeed regulation. A variable ipeed control permit* initont adjuitmeni of the individuol 
*peedt within ±7%, through an exclutive odiuitoble 3-point broke action. A *peed 

(elector safety »witch protects idleri and other mechanism by making it oblisofory to Pais 
through an OFF position when twitching from one sPeed to onother. The motor it freely 
tutpended and itoloted by meon* of three unique shock mounting* which eliminate vibration 
troniferrol. An R-C network doei owoy with unwonted shut. off noise when the unit is turned off. 
For 100-130V 60 cycle AC, with eoch unit alio equipped with a 50 Cycle pulley. Wow it less 
than 0.2%, flutter leit thon 0.05% and there is practically no rumble. Size 13'/i'' deep, 14^^ 
wide, and requirei clearonCes of J^A" above motorboord (excluding pick-up arm) and 3V»" 
below motorboord. Supplied with removable 3-ipeed stroboscopic disc and removable 45 rpm 
adopter. Mondsome hommertonc groy Finish. Shpg. wl. 20 lbs. 

PK-100 . Net 49.50 



VISCOUS-DAMPED TRANSCRIPTION 
TONE ARM 

PROFESSIONAL QUALITY TRANSCRIPTION PICKUP ARM 
FOR THE MOST EXACTING HIGH FIDELITY INSTALLATIONS 



• JEWEL BEARING SUPPORT • PERFECT RECORD TRACKING • AUTOMATIC FLUID CONTROL 
OF TONE ARM MOVEMENT • ACCEPTS RECORDS UP TO 16 INCH DIAMETER • INSTANT PLUG- 
IN SOLDERLESS CARTRIDGE CHANGE • ACCOMMODATES VIRTUALLY ALL STANDARD AMERICAN 
CARTRIDGES • PREVENTS TONE ARM DAMAGE TO RECORDS 




Thi* n«w Vitcout-Domped tone orm repretentt the ultimote in odvonce trontcription orm detign and engi- 
neering, utilizing the principle of "vitcout-damping" or fluid control to regulote both the horizontol ond 
vertical movement of the ton* orm. Perfect complionc* it ochieved ot all three tpeed* for both old ond new 
records at lowett ttylut pretture, contequently eliminoting tone orm retononce. The balance provided by thi* 
tutpention principle virtually eliminotet groove jumping ond skipping. 

The »lide-in cortridge holder oltowt inttontoneout mounting of oil ttondord typet, including the turnover 
G.E. cartridge, with correct stylus pressure automatically obtained. Spring clips maintain positive electrical 
contoct without necessity of totdering. The omount of domping ond pretture is controlled by a monuol 
viscosity odjuttment mounted on top of the orm. A finger rett potitiont the tone orm. Records ore protected 
qgoinst damage even when the tone orm it occidentolly dropped. 

The arm is 12 inches long with itt height fully adjuttoble by means of o telescoping thoft. Self-leveltng 
icrew odjuttments are built into the tone orm bate. A pick-up rett whote height is odjustoble, accomponiet 
the tone orm. . 
Thit tone orm it a profetsional quolity componion to the PKlOO, with motching finish. Shpg. wt. 2Vi lbs. 
pi(.9Q Net 19.50 



SPECIAL! 



ARM WITH G.E. 

RPX-052A 
DIAMOND AND 

SAPPHIRE 
CARTRIDGE 

34.50 



WITH FAIRCHILD 
DIAMOND LP 
CARTRIDGE 

49.50 




Write far Ftll B«rgoln Packed Catalog! 



12 HIGH FIDELITY COAXIAL SPEAKER 



• FREQUENCY RANGE 30-15000 CPS • HANDLES 20 WATTS OF POWER • COM- 
PLETE WITH LEVEL CONTROL • POWERFUL TSK-S MAGNETS • SPECIAL SHEEP- 
SKIN-EDGED CONE 

Thit lofoyetto exclutive import it a highly efficient 12" coaxial speaker and represents on excepttonol high 
fidelity value. The low frequency woofer has a 12" special chemicolly processed fibre composition cone with 
logorithmicotiy ploced pleatt. The low resonant cone ochioves o floofing edge by means of o free edge of 
sheepskin which suppresses unwonted circutor and radiol nodol vibrotions ond insures cleor beautiful tone 
quolity. A 2'/:" tweeter is cooxiolly mounted within its own metol case and protective grille wtth front 
mounted diffuter. The construction is such thot there is no back radiation whatsoever. A crossover network to 
provide proper separation of high ond low frequencies, and having a crossover point of 3000 cps, it also 
built-in. Highly efffCient TSK-5 mognett permit a compact systern, delivering full-bodied brilliant tone. 
A high frequency level control provides voriotion of up to 6 db cut. Power handling copocity it 20 wottt 
continuous and 35 watts peqk. Voice coil impedance 8 ohms, resonant frequency 40 cps. Connections ore 
made to screw cap terminals. Rugged oil-metal frome. If mode in this country thit speaker would sell for 
ot leost $i9,50, Shpg. wt. U lbs. 

SK-S8 29.50 



no Federal St. 
542 E. Fordhom Rd. 
24 Centrol Ave. 
139 West 2nd St. 



100 6th Ave. 
NEW YORK 13, N.Y. 



Boston, Moss. 
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EDWARD TATNALL CANBY^^ 



The Fabulous Eighfeent-h Cenfury 



I. WESTMINSTER: CORELLI TO 
CLEMENTI. 

Organ Works cf Bach, Vol. 1: Orgelbuch- 
lein (Little Organ Book). Carl Welnrich, 
organ of the Varf rukyraka, at Skanninge, 
Sweden. 

Westminster WN 2203 (2) 

Here's thestjir t of a new complete series, vhe 
onrire oipaii works of Itacli. wliicli will coiii- 
plenieiit the slmiiai- series i"elease<i hy Decca 
from l>entsc)ie Graniiuophon with tlie GuriiiAii 
or^auisi Heliiuit Waclihi. (Comment in laier 
issues.) 

Weinrich is a first rate nutliority. his phiy- 
ing hrilliant, Inightly registered, modern, a 
hit on the cool side with strict nml fairlv 
rapid terJiju. He repn'sorits very well the con- 
tinninp reaction against the old heavvweight 
and soulful kind of liach playing. The many 
short cliorale settings are here jdayetl in ii 
businesslike hnt colorful way. setting forth 
rheir inner elahorations with clarity. 

In the sumptnons accompanying booklet 
Westminster descril)es impressively the ditticnl- 
ties of "hi-fi ' recording of the many sound- 
sources spi-ead out in such an organ as this 
acioss the width of a church. In fact, the 
company Imng dozens of mikes, in order to 
find a comhination for each of the hundreds 
of works, as registered on various sets of 
pipes by Mr. Welnrich. (\ot nil mikes were 
used at once!) The resnli is a hi-ii sound i-e 
markahly consistent with that in other recent 
Westminster recoi-dings, cleiir. hriliaut. clo^e 
up, the inner details standing out siartliugly 
like the white trees jhhI clouds in an infra 
red photograph. My own preference would he 
for a simpler and more distant nuking, if per- 
haps more blurred, hut this tyi»e surely atVords 
interesting inside views of the music and a 
fine hi fi efTToct via the phonograph. 

The organ has a fiup sound and 8pleufli<l 
variety and seems to have been an excellent 
choice for the forthcoming series, 

Scatlatti; Sonatas for Harpsichoid, vols, 

II, 12, Fernando Valenti. 

Westminister WN 18094,18192 

It s an accomplisiunent to have carried this 
series on so lustily into its twelfth volume, 
with more announced. At a dozen or so short 
sotiatas per disc, the net so far tatist he ahonr 
144 out of a projected gratid total of .sOiue- 
Thing like 500. Many a projecr of tlrs sort 
has foundered l)efore it was on its feer. 

I tried Vol. G. for comparison, and fonn I 
no great tonal difTerence. though the tiew orie< 
seem a tritle heavier in the ha.ss, perhaps due 
To ati intervening change of recoiding cnr\e. 
to the present ItlAA for which I did not 
chatige compensation. Valetiti continues the 
polished, (Inent performer, a hit more easy- 
going and relaxed now than in the earlier 



discs. He is not a profound inteipretei-, tiot as 
seiioiis and as prohing as Kirkpatrick nor as 
electrically dramatic as Landowska, hut this 
is small criticistn, in view of the urbane in 
clusivenet^s of tlie Valenti i)erfOrmance- — the 
longer he plays, lue moie charming he sounds, 
and ihe.se ate getting better and better. 



The Valenti records slionld be treated as Ab- 
solute tecorditigs. 1 mean simply that in them 
there is virtually no recorded room sound, no 
levei beration ; the mike is close ami you hetir 
virtually *'pnre" harpsichord, without echo. 
Thus yon listen to the instrnnient without 
being conscious, as in other recordings, of the 
.^pace in which the recording was made. That 
means that, as you play the record, it takes on 
the sound of pour space. In elTect, the instiu 
ment is playing inside youi listening room. 

In all such Ab.tsolnte recordings (and there 
are a good many on the market) realism is 
hnpossible nidess you set the volume at the 
a hsolu te vol It m e of the origi no I so ti nd. N o 
more, no less. That sonml is often less loud 
than you tend to play your records. At any 
louder volume tlie ahsf)lute recoi'ding is ugly 
and moihanical, distoititig the music antl the 
instrument. Hence some ciiticisms of this tyi»e 
of miking. 

But if you will turn Mr. \ alenti down very 
soft, you will hear him as he actually plays, 
with unexampled (idelity. right in your room. 
Itemetuber, the harpsichord has a very small 
literal sound, a tiny fraction of the piano's 
volume, though its musical eflect, oddly, cm 
be very massive, us we all km)w. 

Clementi: Sonatas for Piano (with 
"Didonc Abbandonata")- Vera Fronces- 
chi Westminster WN 18091 

Here are more Clementi sonatas, supple 
ntenting those recently issued by Hoio«itz on 
kCa Victor {see Anoto. Feb.) — ^Iie is the great 
pianist and composer of the turn of the last 
century whose bigger works are now being 
rediscoverefl. "Didone" (Dido Abandoned) is 
his last sonata, conipo.sed in the full eaily 
Komant ic peiiod and a touching attempt of 
an essentially classic master to write in the 
new I<liom ; the expression is Uoniantic enough, 
but the harmonic language isn't ripe enough. 
The earlier wor ks. pioneer piano sonatas closei' 
to Haydn thati to Mozart and remarkably foi-e- 
shadowing Iteethoven. are the best. 

An*l the three earlier works here are more 
congenial for Franceschi. who plays them in 
a crisply expressive way. lacking only a certain 
larger sense of line and phrasing that keeps 
her peiforniance out of the "extiaordinary" 
categoiy. She is a sweet, sincere, ntid under- 
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staiuliug jilayer and does the piano literature 
a good turn lieie — setting an example for other 
pianists, liig, handsome piano sound. 

Corelli: 1 2 Concerti Grossi, Opus 6. 
English Baroque Qrch., Quadri. 

Westminster WN 3301(3) 

This album contimies the documentation of 
the solid core of Italian 18th century nmsic 
with another doxen conceiti of the soit that 
in pre lit' days were often praisetl but seldem 
heard. (The Corelli "Christmas Concerto" was 
the standard example, out of many.) .see also 
similar collections of Vivahli, Torelli, Albinoni. 
etc. on various labels. 

Nobody exijects you to play these a dozen at 
a t ime but .^ince lor convenience they were 
published in dozen lots, they are now so 
i-ecorded. Take your time and you'll enjoy 
them for many a month to come. Corelli was 
the "father" of this now-familiar style, a 
somewhat earlier composer than others who 
write similar music — Vivaldi, Bach, Handel 
et al. He has not Vivaldi's dramatic flair nor 
his sometimes strange harmotiies, but his 
nnisic is immensely solid, brilliant, strong 
rhythmed, and makes fine fiddling. 

The Italian conductor Quadri makes tliese 
Kuglish phiyeis hop a bit umre enerceticfilly 
than, I sus|>ect, they might do on their own; 
the music is intensely vigorous, somewhat 
choppy in the fast movemenis and not too 
well phrasetl (a very un l;ritislt fault), but 
even so it makes a rather i)leasaut contrast 
io the ultra-serious Gernuin playing of simi- 
lar nmsic in other recent lecordings. Most 
listeners will like this, and the fi is hi. 

Mozart: Early Quartets, K. 155, 156, 157, 
158. New Music Quartet. 

Columbia ML 5003 
Mozart: Early Quartets, K. 159, 160, 168, 
169. Barylli Quartet. 

Westminster WN 18092 

An interesting collaboration — Columbias 
and West m i nst er's leleases, as you can see, 
siii)plement each other nicely. These make a 
fascinating dynamic study of the ymiu;; com- 
poser learning his trade — at ast rouomiial 
speed. The quartets K'. 155-100 were composed 
during his trip to Milan, age IG, and are the 
first in which he began truly to setise the pos- 
sibilities of four siriiijrs. The first two or thiw 
are already finished and cotnpetent, but not too 
interesting; the interest rapidly deepens as we 
move from quartet to (piartet. The la.*t two. 
K. ICS atid ICO, are from a year later when 
Mozart visited Vienna. 

Both quartets play exipiisitely. the New 
Music in a more classic way with physically a 
smoother, less liighly colored tone, the Barylli 
(piartet ahtiost passionately, with a good deal 
of vibrato and a real Viennese earnestness. 

In the recording Westminster wins hotiors 
with a biilliant. stringy clo.se-itp sound, bring- 
ing out the indivitlual instrumental colors most 
efTectively In a good liveuess. The Colntnbia 
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recording is at a greater distance, the soiiiid :i 
bit wooden jitid the sense of presence less con 
viiicing. Not musically at all seiious, this dit- 
feteace. 

Mozart: The Last Quartets, K. 499, 575, 
589, 590. Budapest Quartet. 

Columbia SL 228 (2) 

Well, uhile we're at it . . . here's the other 
end of the line, some twenty-odd ipiartets and 
a dozen phis years later. At first hearing you 
won't notice imich outward diffeience in style 
— St ill the same lyric, intinmie t i nnspaient 
Mozart. But, of course, there ;ii-e vast differ- 
ences when tiie (inartets make theii' marlv on 
youi' iiiemoiy. Out ward light lieai tedness, as 
we now realize, often coveied the most pro- 
found and intense expression on Mozai t'>i part. 
Takes awhile to feel it, but when you do . . . 

Tliis is not a good album. Kirst, the IJnda- 

1. 'St, still at the top, are heginning to lose 
t'icir marvellous electric vigor now, aftei- a 
C'jiiple of million performances and a quarter 
ceni niy or so of constant worlc. Theie aie 
superb things here, as always, spots whei-e no 
other (jtianet c^in match this gruup in per- 
fection of ensemble and phrasing and in the 
nndet.vtanding of the innsical implications. Hut 
then, granted this ultrahigh standard, there 
is a slight but creeping seiuse of tii'e<)n«>ss that 
is just ha rely — yet persistently — not iceable. 
In a word, this is getting to he an ohl tjuartet, 
which is no retlectioii on it whatsoever. We 
nil gel old. Vet it begins to show in the sound. 

Secondly, *>olumbia has done poorly hy rhe 
Budajieiit. The sound is good. shari>er than 
that of the New Music Quartet, ahove, and 
more live, but it is otcasionally stri^lent and 
hiurred in the reproduction, with pre-echo even 
in softer simts. (Columbia's pre-echo has been 
bad, lately.) 

Worse are technical faults of pitch that are 
hardly to be excused. Not only an ofT-cetiter 
waver, in one of my discs, )>ut in the last 
inoveiuput of the B Flat Quartet K. hS*J the 
music begins, incr(><libly, almost a half step 
flat and so continues to the en<l. The pitch 
set'ms to sag a hit even earlier, towaids the 
end of the Minuet nioveinent prece<ling. I 
haven't heard a faux pas like this since the 
early days of lA* and I'm amazeil that, some- 
how. Columbia allowed it io get out at all. 
even if (perhaps) it was coi-rected in htter 
pKtduction than niitie. 

2. THE 18TH CENTURY WITH 
L'OISEAU-LYRE ET AL 

Mozart: Litaniae Lauretanae, K. 195. 

Jennifer Vyvyan, Nancy Evans, W. Her- 
bert, George James; St. Anthony Singers, 
Boyd Neel Orch., Lewis. 

L'Oiseau-Lyre OL 50085 

This French record company, recording 
often in England and sponsored in the JJ.H. 
by London, lias an extraortlinaiily enterpris- 
ing gi'onp here, which has been tui-ning out 
tmusual items faster than I can keep up with 
t liem — tanging from Montererdl to Purcell 
and Mozart. 

The .Mozart Litany is one of those astonish- 
ing works that most of us (musicians) had 
not ihe faintest idea existed — yet here It is, 
one of the loveliest, freshest, warmest, most 
expressive works of its kind in all the Mozart 
literatnie, and the perfoituance is absolutely 
lovely, no less. 

Pive movements, a medium-sized work, 
plenty big enough to "rate" with the Masses, 
Tlip Ketpiieni, but on a less formal basis. 
Several lovely soipiano arias, a genei'ous mix- 
ture of solo quartet and chorus, with some 
solo work for the tenor as well, a great deal 
of wondeifnliy joyous expressiveness and a 
few unearthly touches of more seiiously ex- 
pressive genius. What a piece! Don ble-A -Plus, 
for all Mozart collectois and even higher for 
lovers of classic choral works. Sui)erbly re- 
corde^l with a beautiful balance. 

Ami when you've absorbed this, there's an- 
other waiting, the Litaniae de Venerabili 
Altaris Sacramento. K. 24:i, in album OL 
fi0086. No review yet because I haven't played 
it yet. One at a time, and I haven't got over 
my excitement about the above work-, 
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THE ONLY 

3-SPEED, 16-INCH 
TRANSCRIPTION 

TURNTABLE 
WITH HYSTERESIS 
SYNCHRONOUS MOTOR 
PRICED AT $250.dO 



THE 




lEK-O-KUT B-I6H 

FOR BROADCASTERS AND RECORDING STUDIOS 



The B-16H offers you the finest pro- 
fessional performance at the lowest 
cost. Functionally and economically it 
is the outstanding investment in the 
turntable field. 

Mechanical simplification is the en- 
gineering secret of the B-16H. No 
more parts have been used than are 
absolutely essential for eiBcient opera- 
tion. Because of this, the B-16H has 
proven itself to be consistently reliable 
in performance. And it requires no 
more than routine maintenance. 

Here are some of the feature advan- 
tages: 

• Hysteresis synchronous constant- 
speed motor • Cast aluminum turn- 
table—lathe-turned with extra-heavy 
rim — dynamically balanced • Single- 
ball pivot bearing suspension • In- 
stantaneous selection of record speeds: 
331/3. 45 and 78 rpm • Built-in, re- 
tractable 45 rpm record hub • Attains 



operating speed within ^2 revolution 
• Speed regulation well within 
NARTB standards • 15^-inch turn- 
table diameter allows Vs inch over- 
hang for cueing • Fits most existing 
consoles. 

Extremely low distortion — rumble, 
wow and flutter — has been achieved 
through effective acoustical damping— 
in idler design and motor suspension- 
careful attention to motor bearings- 
concentricity of parts— proper harden- 
ing of surfaces — and the many tech- 
niques which make up the years of 
specialized experience acquired in the 
development of high quality record- 
ing and playback 



equipment. 



CONSOLE CABINET 
Model C-7B for 
B-16H $109.95 





TJ^ rife for complete specificanons to Dept, AD-1 

REK-O-KUT COMPANY 

Makers of Fine Recording and Playback Equipment 
38-01 Queens Boulevard, Long Island Cily 1, N, Y, 
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6A Stand Switch 
IS an accessory 
and must be 
ordered separately 



THE NEW ALTEC LANSING 

'Acoustic Gaia'' 

MICROPHONE 



SPECIFICATIONS 



Type: 

Frequency Response; 
Output Impedance: 

Output Level: 
Dimensions: 

Weight: 
Finish: 
Mounting: 



Dynamic 

30—15,000 CPS 

Low, 30/50 Ohms 
Medium, 150/250 ohms 
High, 20,000 ohms 

—58 dbm/10 dynes/cm.' 

Diameter, 1" body, 1-1/2" max. 
Length, 7* (without connector) 

8 01. (without connector) 

Black and green anodized 

"Slidein" holder with 5/8''-27 
Swivel head. 



Price: $96.00 net 



RUGGED! DEPENDABLE! Years in (Jevelopment, 
the new Altec "Acoustic Gate*'* principle is available for the 
first time in the sensational Altec 680A microphone. This 
feature eliminates the high frequency peaks inherent in 
conventional (dynamic microphones; an(J provi(Jes 
outstan(ding performance throughout an exten(de(d high 
frequency range. Here at last is a broa(Jcast (dynamic that can 
be use(J un(Jer any con(Jitions. It is unaffecte(J by wind, water, 
(Jirt or weather. The amazing Altec "Acoustic Gate"* 680A 
is first for quality, rugge(dness an(d serviceability. 




K 

I \ 




^ "Acoustic Gate" is a 

peripheral sound entrance 
channel of 2 mil width which 
provides an acoustical resistance 
loading to the front of the 
diaphragm thereby eliminating 

high frequency peaks 
and extending the frequency 

response over an 
exceptionally wide range. 
(Patent Pending) ^ 



SOUND REPUTATION SECOND TO NONE 



Write Dept. 4-AP 

9356 Santa Monica Blvd., Beverly Hills, Calif. ' 



161 Sixth Ave..NewYork13.N.Y. 
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Handel: Sosarme (complete opera). Al- 
fred Deller, counferfenor, Wm. Herbert, 
Nancy Evans, Margaret Ritchie, at al., 
St. Anthony Singers, St. Ceceilia Orch., 
Lev/is. 

L'Olseau-Lyre OL 50091/2/3 (3) 

Here we go Again! For a good part of my 
life I've been waiting, just waiting, for u 
chance to hear one of the dozens of ilandel 
oi>eras, never staged and, so far, never re- 
corded either, though numerous arias from 
tliem are known to every singer. 

And so— here are three whole discs of tiie 
finest solo Handel you've ever heard, an opera 
complete, beautifully performed and styled. 
The entire work is a scries of recitatives, car- 
rying on the drama, followed by big solo arias 
and an occasional duet, plus a short clioi'us or 
two. The format is rigid, but the muisic is all 
plasticity. What the old nmn could do ! Every 
aria is a gem, and there are dozens. Wonder- 
ful tunes, in the broad Ilandel ian manner, 
memorable obligato accompaniments, like a 
broader and more gracious Itach, and not one 
will fail to stick in your memory after a few 
playings. Priceless material. 

Kven the plot, highly classic, turns out to 
be quite interesting, though you'll have to fol 
low the Italian-English parallel columns 
closely to untangle It. No synopsis jirovided. 
Battle bft ween King-father and I'rince-son, 
abetted by wicked villain. 

And when you finish all this — a good, long 
j evening's worth for a single playing — there's 
another waiting: the complete work "Semele," 
three niore LP's, done In English by the same 
group! Haven't played it yet, either. (It's OL 

r>oo»8/y9/ioo.) 

Rameau: HIppolyfe et Aricie (1733). 
I Claudine Verneuit, Genevieve Moizan, 
Raymond Amade, Flora Wend, Cho., 
Orch. Desormieres. 

L'Oiseau-Lyre OL 50034 

.Another "tirst," ii famous Kren<Mi opera 
that also has seldom been lieartl, ami done 
here with all French personnel. Itut these are 
merely excerpts though the cover doesn't say 
so, and the porfornmnce is less well shaped 
than the English ones and. granted a tough 
musical proposition here, a bit hurried in 
many spots. The recording, too. is (.>K but ii 
bit on the dull-sounding side. 

"Ilippolyte." Kameau's first opera, was one 
of those revolutionary works that threw the 
French into a tizzy of Critical warfare, ft>t 
and against — the Kaniists and the LuIIist> 
(for the older master, whose monopoly of in- 
Huence Rameau broke). 

There is much colorful and boisterous popu- 
lar-style nnisic here, sailors* dances, uioh 
choruses, etc., and the choral background <>r 
j commentary is lovely. The solos are typically 
French, with thin, bright, wiry voices, ultra- 
accurate, and there is lots of accompanied reci- 
tative, a much freer dramatic style than in 
Handel's umsic of the same time. Marvellous 
orchestral accompanying music, also numerons 
suites of instrumental ballet nmsic. A recorcl 
to get to know, but at the beginuiuK its style 
won't he easy and familiar as that of the 
Ilandel operas. 

Couperin: Messe Solennelle (for organ). 
Gaston Litaize, organ of Sainf-Merri. 
London-Ducrefet-Thomson DTL 93039 

This is a gentle and most memorable organ 
recording, mild and not impressive at tirst but 
building up extraordinarily well as you play 
it again. It is a whole Mass, for organ only, 
numerous Gregorian cliants set with florid 
counterpoint forming the great pillars of the 
work, interspersed with wonderfully orna 
mented quiet sections for the more colorful 
registrations on the organ, full of the highly 
expressive elaborate ornamentation of Con 
perin's time. 

This is an Interesting i»iece. since (^'ouperin 
has been known mainly for his harpsichord 
music. If you have heard one of the several 
recordinsg of his "T>econs de Ten^bres,'* the 
Tenebrae, or Lamentations of Jeremiah, you'll 
jump to try this music, with its similarly 
li>vi'ly diKuity, a bit stiff and starched but 



AUDIO • APRIL, 1956 



www.annericanradiohistorv.com 



the moi-e expiessive for it. Fine organ record- 
ing' and the Kreiicli organ niakev an interesting 
cimpnrison with tho nunieroiis early (ternian, • 
Danish, Swechsh organs we now hear on i-ec- 
o ds. 

Masters of Early English Keyboard Music. 
(Four centuries of music for Organ, 
Harps., Clavichord). Thurston Dart. 

L'Oiseau-Lyre OL 50075/6 (2) 

A two-record, one-man snr\*e.v on three in- 
M ruinents, Iieginiiing witli some raw and wild 
^lediaeval tidl»its on tlie organ that will make 
y *u sit uji. The organ, a 17*'»0 "hnrean" model 
©. the English tyi«, wit hunt i»eilals, is un- 
umiatly colorful and alive. 

The harpsichord is less interesting. Condng 
r i^ht after the organ, it is tuo lund an(] so 
rather unpleasantly heavy in tone. Maiidy an 
engineering prohlem. since though the organ 
should by rights lie louder, both are necessarily 
cut at the same standard level on the disc. 
The clavichord on the second side of the tii-^t 
disc is, again, at the same loudness as the 
harpsichord on the same side, whereas it 
should t>c much less loud. 

Knowing this, you can treat the i-ecord as 
thi-ee Ahsohite recordings (see JScarlatti. 
above), setting each :it a difTci-ent and ajipro- 
priate volume level for your own playback. 

The organ nniaic. all too htief. is the most 
jipl^e.iiing jiari tor general listening. The harj*- 
sichoi'<l items, heavy in sound, ceider on side 
.1 around the Eli/nhethan p(>riod. with Byid. 
Ciibbons. I'arnahy ; the music on side li, of 
th Kngtish "I'.aCh Handel" ( iStli c.) time, 
is aurally more endearing, especially the 
lively. Scarlatti-like Thomas A rue sonata. The 
clavichord music (again, too loud) is ijuitc in- 
teresting — it comes ovei- better than the harp- 
si chont. 

The second recoid (not mentioned on the 
album covei-, hy a pi inting inistnl^e) rovcis hut 
two com|)Osers and majoi- ones. l:yi-d and 
Tonikins. the latter well known for his madri- 
gals. This <Usc. tteing more consistent an<l less 
<liffnse, maizes for mote puiposefiil listenitig. 
I'.yrd is all Imrpsiclioid. Tomkins has two oi- 
gan pieces along with the haipsichoid. 

Johonn Christian Bach: Three Quintets 
and Two Sonatas. Collegium Pro Arte. 

L'Oiseau-Lyre OL 50046 

'he youngest Raeh son, he of the >foEat t 
like style, is given an excellent work-ont and 
survey in this Gernmn i»eifortnance. The in- 
tert^sting items ai-e the quintets with flute and j 
ohoe. hifjhly colorful and aii-y woiks with 
plpniy fif life, if lacking in inner hariiionie ten- 
sion. 'rh(> sonatas ai-c for flute and haipsi- 
chG d. This is a revealing display of the sort 
of music that led from "old" I'.ach and Handel 
Ort to Haydn, Mozart and Iieethoven. 

Four Concertos of the Neapolitan School 
(Paisiello, Durante, Auletta, Mancini). 
Ruggiero Gerlln, hps.. Ens. Orch. de 
L'Oiseau-Lyre, Froment. 

L'Oiseau-Lyre OL 5009 

From the same in-between )>eriod, those 
lively works also illustrate the dynanuc 
changes of stylo that led from the Bach-Han- 
del-Vivaldi concerto grosso 10 the light and 
airy style of early Mozart and Htiydn. These 
range from the Handelian nuisic of .Auletta 
(you'd swear it was Handel ) . to the liach 
like Mancini, ttie lighter stylo of Duranto and 
the "Mannheim" f r itters and furbelows of 
I'aislello. A very nice study in style. 

Haydn: Three Trios, Piano, Flute and j 
Cello. R. Veyron-Lacroix, pf,, Jean-Pierre ' 
Rampal, fl,, J, Huchot, cello, 

L'Oiseau-Lyre OL 50036 

Here's another nice item from the same 
period — these (early) Haydns aie actually no 
more than keyboard sonatas, with extra bag- 
gage. The llute is virtually optional (as is the 
violin in the slightly later early violin sona- 
tas of Moznrt ) ; its part is doubletl in the 
piano and can be onntted entirely. The cello 
merely plays along to I'einforce the bottom, in 
the old flgu red-bass style of liach's time. It is 

{Continued on page 78) 



BUILD YOUR OWN 




get custom quality at low cost in 

ALLIED'S own HIGH FIDELITY 

knight-kits 

KNIGHT-KITS give you the last word In Hi-FI 
design, peiiormance and value . . .and they're 
easy to build from crystal-clear manuals fea- 
turing "Step-and-Chek" assembly. Save 
money— get true Hi-Fi quality with these 
custom quality KNIGHT-KITS. 

BUY DIRECT. . . SAVE MORE 



knight-kit 

LINEAR-DELUXE 
25-WATT BASIC HI-FI 
AMPLIFIER KIT 

featuring Williamson- 
type circuit design 



Designed to satisfy the most critical listener. Intended for us^ with tuners incorporating 
built-in preamp or with separate preamp. Uses latest Williamson-type ultralinear circuit. 
Has potted, matched transformers. Output: Maximum, 45 watts; rated, 25 watts. Frequency 
response: ± 0.5 db, 10 to 120,000 cps, measured at 20 watts. Harmonic distortion is oniy 
0.15% right up to 30 watts. Intcrmodulation is only 0.27% at 17 watts and only 1% at 20 
watts, using 60 cps and 7 kc. 1:4 ratio. Hum level is 85 db below rated output. Output 
impedance, 4, 8* 16 ohms. Uses two 12AU7's, two 588rB, and a 5V4. Printed circuit is utilized 
in voltage ampli6er and phase inverter stages. Has output tul>e balancing control, variable 
damping control, and on-ofF switch. Handsome chrome -plated chassis, 14" x 9" x 2". Overall 
height, 7*. Complete with all parts, tul>es and construction manual (less wire and solder). 
Shpg. wt., 27 lbs. tf-jii en 

Model S-755. Basic 25-watt Hi-Fi Linear-Deluxe Amplifier Kit. Net 541.50 

Model S-706. Knight Preamplifier-Equalizer. Ideal for use with above amplifier. Provides 5 
selectable inputs. Completely wired — ready to use. Net $36.95 




knight-kit 

10-WATT HI-FI AMPLIFIER KIT 

Model S-234 Famous for wide response 
_ and smooth reproduction at 

^fcfc amplifier to full output. Re- 

sponse: ± 1 dh, 30-20,000 
cps at 10 wattB. Harmonic distortion less than 
0.5% at 10 watts. Intcrmodulation is less than 
1.5% at full output. Controls: On-ofF volume, 
bass, treble. Input for crystal phono or tuner. 
Chassis is punched to take preamp kit 
(see below) for magnetic cartridges. Matches 
8 ohm speakers. Shpg. wt., 14 lbs. Supplied 
complete (less wire and solder). 
Model S-234. Amplifier Kit. Net . $22.95 
Model S-235. Preamp Kit for above. Net. J2.75 




knight-kit 

20-WATT HI-FI AMPLIFIER KIT 

Model S-750 True Hi-Fi for less! Re- 
sponse, ± 1 db, 20 to 20,000 
cps at 20 watts. Distortion, 
^OD ' 1% 20 watte. Hum and 
noise level: Tuner input, 90 
db below 20 watts; magnetic phono, 72 db 
below 20 watts. Sensitivity: Tuner input, 0.6 
volt for 20 watte output; magnetic phono, .007 
volts. 4 inputs: Magnetic phono, microphone, 
crystal phono or recorder, and tuner. Controls: 
Bass, Treble, Volume, Selector with compen- 
sation positions for 78 and LP records. Hand- 
some chrome-plated chassis. Shpg. wt., 23 lbs. 
Supplied complete (less wire and solder). 
Model S-750 20-Watt Hi-Fi 
Amplifier Kit. Net $35.75 



ORDER FROM 




ALLIED RADIO 



FREE 



ALLIED'S 
100-PAGE 
HI-FI CATALOG 



ALLrED RADIO CORP., Dept. 17-D-6 
1(X) N. Western Ave., Chicago 80, tit. 

Ship the following; 



Shows you how to select Hi-Fi 
systems and components at low- 
est cost; offers the world's largest 
selection of Hi-Fi equipment. 
Send for your FREE copy today. 



□ Send me your 100-Page Hi-Fi Catalog. 

□ Send your latest Supplement covering Knight-Kit Hi-Fi. 



I Name 

j Address^ 



City_ 
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AUDIO ETC 

(from page 62) 

t'ur dieaper tlian tape for atiiateurs ca ii 
ever be. 

What is a sensilile home policy for tape 
and tape editing in this respect? 

For all rorording that is important to 
you, use either (a) fresh tape or (Ij) old 
tM]>e in good condition tliat is not full of 
splicoiJ— preferablj without any splices. 
One splice iti a whole roll may ruin a 
crucial bit of your recording. 

Don't save little bits. For that matter, 
don't :<:ive long pieces, even up to 2'! or 30 
feet, unless you want to go to the trouble 
of splicing a number ot' surh pieces to- 



gether for an extia e.xperimenting reel, not 
to IjC used for permanent work. (But it 
takes a lot of tape fragments to make up 
even a sliort reel of tins reclaimed scraji, 
at 1200 feet on a 7-inch reel.) It just isn't 
worth it, eveu for tlie most penny-pinching, 
poverty-stricken beginner. 

Buy tape in larger lots, a dozen rolls if 
you can, and so get a discount that will 
make up for all tlie salvaged bits you can 
si)lice together in a dozen years. 

There is only one exception to this 
healthy but diflicnlt admonition, that you 
throw out all yon I tape fragments, even 
the long ones. Tlic exception covers two 
possible uses for odd pieces of tape that 
belong in a forthcoming installment, but 
should be mentioned here. First, you will 
need short lengths of extra tape to splice 
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hardly adeciiiato U\ rcpnulucc nuHlcrn 
Hifrh Fitlelity r<Monls. 

Now you can Iknm in yoiir own homo, the living presence 
of the w^orld's finesl music Ijiil lilull y reproduced in a 
Gray Nigh FiMUy liovord Player. 

See yoiM- local Gray Dealer for a convincing demon- 
si rat ion. 

Descriptive literature on request. 



GRAY 



& DEVELOPMENT CO., INC. 

Monchester, Connscticut 



into tiie middle of a reel on some occasions 
when \ on pla n to re- reco rd a sect ion of 
material and are afraid that yon may run 
on accidentally into the following i)art and 
so erase vital nmterial that yon can't af- 
ford to lose. If you will splice in a few feet 
of loose tape at the point wliere you plan 
to end your re-recording job. then iti case 
you run over the original distance a bit 
you'll have that much emergency leeway 
waiting for you. 

Vou run the risk of a "thump ' across 
tho splice, but better that risk than an ac 
cidental erasing of valuable material. I use 
this method again and again In niy radio 
program when I am touching up work that 
isn't entirely satisfactory. 

The second use for extra tape bits is as 
what I call background tape. Tape on 
which the background sound of your re- 
cording is heard, but without recorded con- 
tent. Yon can always find bits of this in 
aifd around your recorded material and it's 
wise deliberately to record some of it at 
every recording session. Just let the ma- 
chine run freely for a couple of moments 
at a point where no ** program" material 
is happening — just silence, or rather, back- 
ground noise. 

If you will keep a dozen or so feet of 
this background-noise tape handy, you can 
insert very useful pauses and breaks into 
your recording in a completely natural and 
undetectible way, during the' editing. Not 
only are breaks between musical numbers 
and the like possible, as short or as long 
as yon may feel desirable, but you nuty 
even re-phrase your speech recording to a 
remarkable extent. Perhaps I should say 
re-pace; for you can add pauses for dra- 
matic emphasis, for audible ** punctuation" 
(to give the effect of a paragraph or a 
change of subject), or to slow down a de- 
livery that sounds too hurried and breath 
less. You can improve a speech recording 
surprisingly in this fashion if vou work at 
it. 

Note that your background-noiae tape 
should best be made at the same recording 
session as the material-proper, since dif- 
ferent sessions, different occasions, pro- 
duce varying types and degrees of back- 
ground which won't mix. You can convert 
a liability — audience sound, coughs, autos, 
etc, — into an advantage by using it in 
your editing for a really ''on-the-spot" 
realism. 

Xote finally that you cannot patch blank 
tape into your show for these purposes. 
Tho sudden ' ' dead * * sound is instantly 
noticeable, as is the equally sudden return 
of the otherwise unnoticed background- 
feeling. (See the discussion of this in the 
January installment"). Professional editing 
makes far too much use of blank tape and 
even in the most professionally **dead" 
studio recordings it shows up for the ear 
as that effect of soundless **ionosphere" 
that I spoke of ; it isn 't any better because 
you happen to hear it (between LP bands, 
for example) on a highly professional com- 
mercial hi-fi recording, than it is in your 
own home-grown production. 

« « « « 

So far so good — and I haven't come any 
nearer to actual reconled sound than the 
faint hiss and rustle of background noise. 
This account is, more or less deliberately, 
hindside foremost, beginning with the 
purely mechanical aspects of home-grown 
tape operations. True, the very first thing 
you do in tape editing is to listen — but as 
far as technique is concerned, that comes 
last. You must get the mechanical aspects 
under control before your listening will do 
i you any good. 

1 1 Xext installment will take up the listen- 
' ing aspects of home editing. 
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LONDON LETTER 

(frO'iu page 16) 

whicli lifts up dim'loses transcription turn- 
table and pickup. 

Finished in bird*8-eye ni:iple and walnut, 
tl ree drawers are provided for storing 40 
tapes each whilst other cupboards provide 
aceoniniodation for about 100 records and 
a further 25 tapes. This equipment is con- 
ih'Cted to one pair of a four-pair circuit 
w lich runs aronnd tlie house, out into the 
garden, garage, etc. The other three pairs 
are used for a main relay system somewhat 
similar to those provided in hotels. Three 
FVI tuners, operating through 10-watt am- 
plihers, are kept permanently tuned to the 
three B.R.C. programmes. These tuners and 
amjdifiers are controlled by a time switch S 
so tliat they are switched on automatically j 
in the morning and off in the evening. In 
each room tliere is either a built-in loud-' 
speaker or a separate one each fitted with a 
4-way station selector switcli and a voliuiie 
control. N'o other radio sets are used in the i 
house. 



AUDIO PATENTS 

{jroni page 2) 

The inventor gives a sample arrangement 
consisting of an amjtlifier rated at 10 watts 
output using a pair of 6V6's connected in 
class ABi with a jtlate-to-plate load of 10,- 
000 ohms and a transformer ratio of 2G to 
1. The loop to which the secondary is con- 
nected lias an impedance of 15 ohms and 
uses a single wire composed of three 
strands each .029 inch in diameter. This ar- 
rangement covers an area of 1,000 square 
feci. He points out, by tlie way, that the 
amplifier should have jdenty of negative 
feedback to minimize the effect of the in- 
ductive impedance of the loop on frequency 
response, and sliould be acenrately matched 
to the loop, a series resistor being inser- 
ted if necessary. 

Anti-Feedback System 

One of the latest apjiroaclies to the cure 
of acoustical feedback in pnblic-address 
systems is contributed to by John D. Good- 
ell, a name not unknown in the audio indus- 
try, and Tenny Lode, and assigned to The 
Minnesota Electronics Corp. One of the 
methods disclosed is simple enough in ]>rin- 
ciple not to require a drawing. The patent 
number is 2,723,310. 

Sound from the input of the system — 
which is probably a microplione and pre- 
amplifier of some kind — is fed into a tape- 
rerording head. Tliis, plus a playback head 
and an erase head, is oi)erated with a con- 
tinuous loop of tape. The recorded sound i 
is picked up by the playback head and sent 
tu the rest of the system and the speaker, 
tlie speed of the tape and relative positions 
of the heads being such tliat the delay in 
t.ime is negligible. 

The gimmick is that tlic tape-loop speed 
is not kept constant. Instead it is constantly 
varied — wliether in a random or periodic 
manner probably doesn't jnatter — so that 
wliat is picked up by the playback head is 
not at the same frequency as what goes 




^r' LOUDSPEAKER 
NET: $49.50 



SPEAKERS • TWEETERS • COMPONENTS 

When you select a loudspeaker, your ear is the final judge. After you have read 
the manufacturer's claims and specifications, you listen. . . . Then you choose the 
speaker which gives you the greatest musical satisfaction. 

That is v/hy, in a short time, Lorenz Wide-Range Speakers have v/on unqualified 
approval. No other speakers seem to please so many people, both critic and 
layman alike. It is a nev/ listening experience, proudly evolved out of 75 yeorj 
of traditional Lorenz craftsmanship and research. 

Visit your high fidelity dealer soon. You'll hear v/hy, v/hen choosing a loud- 
speaker, most people v/ho //s/en to Lorenz, buy Lorenz! 

6u//f for Quality — Amazingly low in price — Write for Catalog 



Ttie Lorenz "Growtti Prin- 
ciple" permits you to 
build your sound system 
ttirougti ttie years, asJ 
space and budget permits, 
with the assurance it will 
never become "dated''. 




LP208 

Loudspeaker 

Use as wide-range 
speaker, or as 
part of yOuT ex- 
panding system. 
NET: $22.50 



LP312-1 

12" Loudtpeakar 

with coaxial 
tweeter assembly. 
'Complete with 
HP-1 Htgh Pass 
niter. 

NET: $66.90 



Coaxial and Di- 
\ aiial. Fit across 
' any 12" speaker. 
, TBt NET: $11.15 

TB2 NETr $21.69 



•NOTE: The LP312-1 and the LP312-2 now Includes the HP-1 High Pass Filter at no addihonal cost 

l^lMCDOb PRODUCTS, Ltd. 

Wm 23 Pork Place. New York 7. N Y • WOrth 4-flSes 



Exclusive U.S. Distributors 
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TESTED IN THE HOME BY HIGH FIDELITY MAGAZINE 

Rated BETTE R Because . . .CX 





"Such performance is excellent; exceeded only 
by a very few units, all of which are much higher in price. 

"The cantilever-stylus-armature construction is inherently capable 
of more rough treatment than most moving-coil mechanisms.' 
"Will fit just about any American-made arm," 
"Listening quality is very good, smooth and free of strain 
even on heavily recorded passages." 

*7n terms of what you receive per dollar spi 
the '500" is a noteworthy bargain." 




Only $9,90includine2 
synthetic sapphire styli 
{dUunomi styli extra) 




"500" MAGNETIC TURNOVER 



At leading hi-U distributors; writ* for dttcri^tiv tifratur* to: 

RECOTON CORPORATION, 52-35 Barnett Ave., Long Island City 4, N. Y. 

'.i "'"^Slt Manufatlur»rs of WorW-fomovf Phonograph Styli. .V'V*:'^*'^ 
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Reprints of articles which appeared In AUDIO 
from July 1952 to June 1955. 124 pages of arti- 
cles of greatest interest to the serious hobbyist. 

The AUDIO ANTHOLOGY and 2nd AUDIO ANTHOLOGY 

are no longer in print. 

CUT OUT — MAIL TODAY! 



I Book Division, Dept. 10 1 

I Radio Magazines, Inc., | 

i P.O. Box629, Mineola, N.Y. | 

I Gentlemen: Enclosed is □ check □ money order for $ Please send me 1 

I copies of the 3rd audio anthology (paper cover) @ $2.50 each | 

I copies of the 3rd audio anthology (board cover) @ $3.50 each | 

I Name (please print) | 

I Address = 

I City Zone State | 
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into the mieroplione. And since feedback 
requires a continuous loop for a given 
signal, this breaks the loop ;it a point be- 
tween the two heads. The limits and ani|)li- 
tiule of the frequency t-haiige are not spec- 
ified and I suppose if John Coodell says 
it's practical, it is. Rut I can just imagine 
the thing used in Madison Square -Clarden, 
adding additional niechaitical vibrato to the 
already throbbing tones of some politico. 
The idea rentinds nte a little of the phase- 
shift vibrato systcat used in the Schober 
Electronic Organ kits. Not only does it 
make the innsic sound itice, hut if you put 
your tinger on a preaittplifler grid it puts a 
lox^ely vibrato on the resulting hum! 

The Goodell-I.ode patent, by the way, 
also contains some details of another 
method, this one changing the frequency of 
all signals bv a fixed nmnher of cycles. It 
is all-electronic and ratlier interesting, but 
the explanation is a little more involved 
than we have space for. 



AUDIO CLINIC 

(from page 30) 

fcst, the moUecnlar motion wittiin the crys- 
tal causes some current drift or tlow. The 
I crystal, having a high resistance, will theie- 
' fore have a voltage developtMl across it 
> although tliere is no exterttal st ress ap- 
plied. When such a crystal is stressed, its 
' resistance or impedance is elianged. cans- 
ittg a change in tlie current. '^I'his causes a 
change in tlic output voltage. This stress, 
or bending motion, also produces great 
acceleration of the mollecular inotioit, cans- 
[ ing even larger voltages to be generated 
. which, again, vary because of the con- 
stantly clianging resistance of the crystal 
I under stress. Itt some commercially avail- 
j able phonograpli pickups using this princi- 
|tle, voltages as high as thice or more volts 
' can be obtainerl at their output tetininals. 
I 

Cabinet Finish 

Q, I 're heard that the finish used on the 
sound box of it violin has some effect on 
the sound of the insirunicnt. Does this 
same situation exist in relation to spealer 
cabinets? Olive Torpe, Uticaj N. Y. 
A. The wood of which both the backs and 
bellies of violins are constructed is made 
very thin, since it is intended to vibrate 
in accordance with the motion of the 
strings. The tinish on the instrument must, 
obviously, be one that will not diminish the 
ability of the wood to vibrate. Bridges and 
posts arc used to convey as much energy 
as possible from the strings to the backs 
and bellies. Holes in the l»ellies allow the 
energy of the vibrating air columns inside 
the instruments to be transmitted into the 
suriounding atmosphere. The output fiom 
the stiings, without this added reinforce- 
ment, coubl scarcely be heard. Even with 
all these precautious, the tone of a violin 
is fragile and easily masked; a string sec- 
tion of perhaps forty violins can easily be 
matched in acoustical power by the output 
from two oi)oe3. 

Speaker cabinets, on the other hand, are 
constructcil of heavy wood — the heavier 
the better. Sand, or even concrete, is often 
used in an elTort to minimize cabinet vibra- 
tion ; in some types of enclosure, sound- 
absorbing material is placed inside the 
cabinet to absorb the backwaves. Thus it 
is apparent that tlie type of finish used 
will not affect the performance of the 
speaker cabinet, for the cabinet should 
not be ]>crmitted to vibrate anyway. 
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TRANSISTOR PREAMPS 

(from payc 40 ) 

u (liodf, 11' this diode lias an iini>LMlaiu'(' 
<»r the order of 12 megohms and a bark 
tiurrentj at a])i)roximateIy 22 volts, equal 
( 'tv nearly so) to the cutoff current of the 
transistor the circuit will be temperature 
compensated — provided also tiiat the 
temperature coeflicients of the two cur- 
leiits are similar. The collector diode of 
ji lot her traiiiiistor would appear to be 
the (»nly device eai)able of meetiiij? these 
rrquii'enients and while the purist is 
likely to be disdainful of the notion of 
u-^'u*X a transistor for such a simi)le 
fiuirtiou — with an unused electrode at 
that — it nevei'tlieless remains a possible 
solution to the •general pn»blem. The 
uiatcliin^ of cutoff eurrciits would cer- 
tajiily he tiresoine and vexatious — virtu- 
ally impassible to the experimenter uith 
a limited number of units at his disposal 
altliou^jrh. at the equijnnent desij^n level, 
it is not improbable that the stage could 
be desiiriu'd to an acceptable tolerance 
ot. in|(ut impedance cy. temperature 
withont ies(H'ting to an excessively large 
niaiuber nf current brackets. 

Fignre 9 is a two stage amplifier with 
a |)ower gain of 49 db from a TiOd-ohm 
source to a 5()(IO-oliin load and a fre- 
quency response flat within (l.r> db from 
2f to 20. (UK) eps. Although constructed 
with a r)-volt .supply (four mercury 
ee ls) at ap])roximately SOO Ua. a similar 
design operating with one or two cells 
at somewhat lower gain is not particu- 
la -ly difficult. As in the ca«se of the phono 
p 'eanip the large emitter l)y passes may 
be eliminated by changing to the type 
of regulation in which the base divider 
feeds from the collector at some sacrifice 
in stability and gain. 

Compensation Methods 

The network for high-f nupiency oor- 




2N)33 or 
2N109 
■ odiutred (o 300 



Fig. 9. Two-stage microphone amplifier 
with a power gain of 49 db between a 
500-ohm source and a 5600-ohm load. 

AUDIO • APRIL, 1956 




IN YOUR 
NEIGHBORHOOD 




to enjoy your 
favorite ^WPB®®BmS i- 



WITH THE REVOLUTIONARY 





PRESENT HUFI EQUIPMENT 



Your fovoritc TV progroms 
will come olive with rich, 
HI-FI sound — never before 
obtoinoble in stondord TV 
reception. 



$69.95 



Buy MUS-ET . . . and prepare to be 
envied! In two minutes you can hook 
up MUS-ET to any HI-FI amplifier, high 
quality AM-FM radio or record player 
system. Just set the MUS-ET dial to the 
same channel to which your TV set is 
tuned and the miracle of HI-FI sound 
is yours. 

MUS-ET has self-contained power sup- 
ply, 13 channel turret-type tuner, IF 
strip and low impedance audio output 
— operates perfectly with any TV set 
and good amplifier system. 



If HI-FI is your ''hobby"... 

TUN-ET is for you. Now, for the first time, you 
can enjoy HI-FI TV sound by adding TUN-ET to 
your existing HI-FI equipment operating through 
your FM tuner. TUN-ET is inexpensive . . . has 
self-contained power supply #*OA 
... is easy to install. price ^ 

Ask your deafer ... or write to 
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Tuner, Preamp and Amplifier in a 
single, compact BALANCED HI-FI unit 
at extremely low cost . . . 



/ 







L 






Kerens ihe quality unit for simplest in- 
stallation — merely add speaker and 
record changer and have your complete, 
superb FM-AM-Phono home music 
system. No cabinet required — saves 
money, space, installation problems. 
You get the ultimate in wide-range musi- 
cal enjoyment and you pay less for it. 
Features are outstanding. Response: 
FM ± 0,5 db, 20 to 20,000 cps; AM, 
± 3.0 db, 20 to 5,000 cps; Phono, ± 0,5 
db, 20 to 20,000 cps. Sensitivity: FM, 
3 mv. for 20 db of quieting; AM, 5 mv. 
for 0.5 watt output. Harmonic distor- 
tion: Radio input, less than 2%; Phono 
input, less than 0.7%. Separate front 
ends for AM and FM; tuned RF stage 
on FM ; discriminator with dual limiters; 
AFC with defeat on function switch; 
FM dipole antenna; AM has RF stage, 
fcrrite loop. Separate bass, treble con- 
trols: RIAA record equalization; choice 
of standard or equal loudness control; 
full 12 watts output, etc. Ultra-compact 
design, only 5^^'' high: decorator-styled 
in handsome charcoal black with marble- 
ized gold tinish. Fits anywhere beauti- 
fully. See and hear the "Golden En- 
semble" soon. 



rcction {to compensate for alpha cutoff 
ill both staj^es) is in the second stage 
emitter in tlic form of an extra emitter 
I resistor with a small bypass capacitor, 
I Altliough there are severe practical limi- 
tations to this t\pe of network as far as 
I frequency range is concerned, it is quite 
adequate to the present purpose of pro- 
viding flat response to '^0,000 cps. The 
actual values will, of course, vary ac- 
cording to highest frequency of interest, 
transistor and circuit parameters, alpha 
cutoff, and so on, and are consequently 
more difficult to compute than to deduce 
experimentally. At the risk of appearing 
obvious, we may outline the following 
routine : 

I (1) Run a response curve of the un- 
corrected amplifier out to 1,25 or 1,5 
fu if If is the iiigh end of the desired 
band). 

I (2) Insert an emitter lesistor (with- 
out bypass) of sueii a value that the 

' 1000-eps gain of the amplifier is now 
less by an amount 2 to 3 db greater than 

I the loss at 1.25 fjf in tlie uncorrected 
curve. 

I (3) Add the bypass, computed to 
have the same impedance at 1.25 f ^ as 
the resistor. 

In the final curve, slight second-order 
I curvatures will be discernible with mag- 
nitude depending upon the required 
' bandwidth and t^lie alpha cutoff of the 
particular transistors used. This is as- 
I sociated with the usage limitation men- 
I tioned previously and is due to the fact 
I that, while alpha cutott has essentially 
the same characteristic as an RC net- 
work, merging rapidly into a 20 db/dec- 
ade slope, the frequency characteristic 
of a stage using a selective emitter net- 
work is a sigmoid with asj'mptotic limits 
at both ends. Figure 10 is a plot of stage 
gain as a function of external emitter 
resistance for a stage of leasonably 
averajre characteristics and loading. In 



Fit/, rij the corresponding attenuation 
from niaxinnnn gain has been plotted 
against frequency for a network having 
a crossover point of 25,000 cps. Since 
the maximum sloi>e at any part of this 
curve is only 8 dl) per decade, a casual 
inspection might lead one to suppose 
that the device is not particularly suit- 
aljle hut (1) more slope may he obtained 
by increasing the value of tlie emitter 
lesistor and (2) the actual corner of the 
alpha/frequency characteristic is some- 
what more rounded than its HC analogy 
because of dispersion of charge carrier 
transit time, non-planar geometry, and 
so on. Thi.-; et'fect mitigates the seventy 
of the origitml problem of correcting the 
response to 20,000 cps although, for a 
baiul appreciably wider than this, it 
would be preferable to use r,f, transistor 
types. 

For considerable amounts of treble 
boost, it may be more practicable to use 
an emitter network in more than one 
stage in order to avoid attenuating more 
than 15 dh in any single stage. For the 
completely transistorized tape recorder 
amplifier in which both bass boast ami 
treble boost may be required, a consider- 
able excess of mid-frequency gain will 
be necessary and, if the over-all gain 
must be fairly high, a promising stage 
line-up would be : 

1st stage; Wide open to secute good 
noise factor and controlled input im- 
pedance. 

2nd stage : Collector to base network 
for low-frequency boost. 

3rd and 4th stages: Emitter networks 
for ticble boost. 

In the event that the low-level stages 
nnist be restricted to three, it may be 
feasible to incorporate the treble boost- 
ing into the fii-st and third stages — leav- 
ing the second free to handle the full 
swing of the low boost. The deciding 
factors are the relative amounts of mid- 



NEW! HI-FI SOUND FOR TV! 




EXCLUSIVE RAULAND 
TV55 TEIEVISION 
SOUND TUNER 



Designed for uie with the "Golden En- 
iemble". Mokei your TV tound "come 
olive" for thrilling liilentng or tape record' 
ing. Juit plug in, tune and er>tov Hi-Fi 
oudio on any VHF channel, played 
through your RAULAND muiic iyiterr 
See it — heor it now. 



Visit your Hi-Fi dealer for a personal 
RAULAND Hi-Fi audition. See and hear 
the "Golden Ensemble" and TV 55 Sound 
Tuner — and you'll know you're getting the 
very best for less. 

Write for full 
details covering 
the complete 
RAULAND 
H{-Fi line 



RAULAND-BORO CORPORATION 

3515 W. Addison St., Dept. C, Chicago 18, III. 
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Fig. 1 1 . Response 
of corrective emit- 
ter network to 
compensate for 
normal htgh-fre- 
quency droop of 
transistor. 
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Fig. 10, Plot of stage gain vs. external 
for a typical RC-coupled stage. 

f equcncy gain and end -frequency boost- 
ing required. 

Conclusion 

By way of conclusion, we may be per- 
il litted to make some general remarks — 
particularly with respect to the noise 
factor. 

The hallmark of a good transistor is 
ita ability to withstand moderate in- 
creases of collector voltage and/or tem- 
perature without showing a substantial 
increase in the noise factor. These are 
PHo tlio units having: 

(1) 1000-cps noise factor below 10 db. 

(2) A noise power spectrum better 
tlmn that of the average vacuum tube 
h .vinjr an oxide coated filament or 
Citliode, 

(3) The same (or slightly bettor) in- 
t( grated noise factor over a band of 16 
t( 20,000 cps as the spot noise factor at 
J 00 ops. 

(4) Wider tolerance to inpnt mis- 
h atehing without a significant increase 
in tlie noise factor. 



However, for the purposes described 
in this account, the potential transistor 
user should not place an abnormal em- 
phasis upon the desirability of securing 
units having factors of 4 or 5 db as 
aj;ainst those having factors of 7 or 8 
db. It is a demonstrable fact that a sub- 
jective listening test conducted to pro- 
vide a tlirect comparison between sys- 
t' ms differing in noise factor by as much 
ap 3 db must be set up with virtually no 
t: rae lag between the two — as by direct 
switching — in order to hear the diifer- 
ei ce and if the lag is as great as one- 
half minnte, it is extremely difficult, if 
not impossible, to distinguish betweer* 
tirow. 





VlitU m need for occult advice oit selecting a pickup, herfomer clients 
now consult The Audio League Report, This uttthoritativtpubHcatiOM rates 
the ESL Professional and Concert Series cartridges ds ^ 'byjar the finest 
pUono:^raph reproducing instruments. *'* * . 

You're missing plenty until you switch to the sensational ttew ESL 
the world's most advanced cartridge. Your dealer haslhidw, 

. • . . 



FOR L. I S T I 



ITS ■ B S T 



ElectrO'Sonic Laboratories, Inc. 

}S-S4 Thirty-sixth Street • Long Island City 6, N. Y. 



Soloist Series from $14.95 * Concert Series Si5.95 * Professional Series arm and cartridge $106.50 

* -hiilwrized quotation No. :t. Pleate (onttdt Vol. i, Nof. 4 lo (Mauh^Apnl & Voi. lo; ;J of The Aiijio leanue Repori. PUaMMi\ilU\ 
(V. )'.. tor the complete ttt hnkal and iuhfei'tive report. 
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^toi Old! 
TAPE RECORDERS 

AND 

TAPE RECORDING 

By 

Harold D. WeMer 

Author of 
"High Fidelity Simplified" 



The first complete book for the home recordist Tells why, how, 
and what in easily understood language — nof too technical, yet 
technically accurate. Covers sounds room acoustics, micro- 
phones, microphone techniques, editing and splicing, sound 
effects and how to make them, maintenance, and adding sound 
to slides and home movies. 

Boar<J'Cover. . . $3.95 Paper Cover .. $2.95 

Use Book Order card on Insert at back of this issue 
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NEW PRODUCTS 



• River Ed^e Comer Enclosure Kit. Ttie 
iifcw Kit No. it 00, recently jinnt»utiued by 
Uivei' Kdpe Siiles <'in-pnrjM ion, 80 Shore 
Hoad, Port Wasliinjrtnn, X. Y.. is a deluxe 
do-it-y(»ur.seIf version of tlie popular cor- 
ner speaker enclosure. DesiMrned according 
to sound acoustic principles, the Xo, !KiO 
kit is a true hoi-ii-loaded enclosure dimen- 
sioned for optimum reproduct ion. It will 
handle all standard speakers, includinj? 
tweeters of any size and shape. It is a 
completely self-contained cahinet tnakiuK 
use of a front, top, and two sides. l>eluxc 




furnitiM'c features incliKh- a decorative 
Krill cloth covrrinK the «'ntii'c frtnil, J'^nll 
tiescript ifPii an<i illustrated literature will 
he mailed on reciuest to I>t'pt. V-A] nX the 
address shown Mbove. A-9 



• Trultlne Reproducer Arm. lOliminaiion 
of tracking" er-ror thronRh linear travel of 
the pickup carriajif is acccnnplished in the 
'I'l-uNine reprodncei- ai'in. It is eiininceied 
in such a manner that the reproducing' 
stylus travels the exact path estahlished 
hy the recofditifr stylus at the time the 
rtC(n-d was made. The Truljiue arm is 
availaltle in hoth hinanral and moMani.-il 
nmdels, differiMK only in tlH> f:ict that the 
forrnei* is equipped with two pickup *-nv- 
riapes. Since hot h carriaKcs function in- 
depelKicnt ly, t he hinanra 1 model m;iy 1»»> 
used for staiidiird records when desired. 
lOach carriane is pro\-ided with a simple 
adjustment to balance the weiKht of the 
c!irtridg-e to meet the m;i nufact urer's 
recommended tracking ff>rcc. I'.oth ttn»del.s 
are designed for autonialic inilexinjr. Ko- 
tatinp the index kiiuh to the desired record 




size, then raising and lowering the arm, 
.'lutnmat ically positions the stylus in the 
run-in groove. IJrdli arms are equipped 
with i>recisimi jew»dle<l hearings. All parts 
are machined. Alulio .Specialties Compatiy, 
ISltJT Steel Ave., Detroit 27, .Mich. A-10 



• Fifty-Watt Ultra- Itinear AmpUfler. In- 
tended for i>rofessioiials and foi- hish- 
fidelity enthusiasts who iire particularly 
demandinj?, tlie <lt>tt Model (;-50-l> studio 
ami>lifier meets the highest standartis cjf 
audio de velopnieiit, A .^O-watt basic ampli- 
fier, it is stated to have a fi'etiuency i-e- 
sponse of 5 cps to 200 kc, distortion (M 
per cent at 35 watts, and noise level down 
99.7 db below maximum output. The cir- 
cuit employs 22 db nf iiejfati ve feedback. 
Features include »iltra-line-,ir output stajre, 
variable dampinp i-iiUtriiL .md xari.ible .i.e. 
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dynamic balance. Uecuvery to ovei'load is 
instantaiieons auf) traiisieiil stability is 
claimed to approach peifection. Manufac- 
tured by of California, 2r»(M; \V. Wash- 
iujrton Jilvd., l.os Atiffele.s IS, Calif. A-11 



• Xnlg'ht Music Distribution System. Kea- 
t niiiiMT a Knipht 24 -watt hij^li-tide I it y 
amplifier and supplied c<»mplete witli 
microphone, i-ecord chaiijrer and two 12-in. 
speakers, this new system is ideal fm' 
makiuK' Voice aiiniiuncements and for 




alTordinjr backKionnd music in restaurants, 
lounjfcs, facjnries. oftiees. wiiitinj? rooms, 
etc. The iimi>litier is equippe*) with sepa- 
rate tone controls tor bass and ticblc, and 
contains a loudness ccmtiol which assures 
fiill-rauKc sound even at very low volumes, 
an important feature when the system is 
used for low-lcvel backj^ronnd music. 

A nii>liliei- f requcm-y resi se is 2(i to 

4ii,0(iii cps at fnll onti>ut. The ebaimer is 
equipiied wltli a Cr. K. majfiietic eartridjfe. 
The miici-opbom- is a Shu re I'elnctaiicc- 
type MrMlel r.20-SI.. Speakers are C. K. 
'J'vpe S- 1 2ti I - A mounted in Ar^os bass- 
reflex cornel- enclosures. AIIie<] Itadio C.ir- 
l>oration, lOn N. Western Ave., CIiica>fo Mi. 
III. A-12 



• Starlight Hi-ri Turntable, hnbbed the 
"StarlijiTht" as a token of its quiet ;ind 
dependable perfcu-ma nee. this new turn- 
table is of the center-drive type and op- 
erates at four speeds, im ludinjf 1 tl 2/',\ 
rinn, all of which may be adjusted to per- 
fect pitch by means of a variable-speed 




di'ive and a built-in illuminated strobo- 
scope. Tlie mot(H- is «if the cim vent louiil 
4-pole tyi»e and is fully shielded to assure 
minimum hum when niaKiietic cartridges 
are used. AddinR' to the silence f>f the 
Starlight's operation is tlie nntniie) in 
which the drive motor is fully encased 
and cast in lead to eliminate vibriition 
Wow and flutter are less than 0.2 per i-ont 
rms. The turntable is machined nf aged 
aluminum to close tolerances for excellent 
balance. The entire unit is mounted on 
heavy-gaujfe alntninum pliite with the 
\ trniei'-type speed control conveniently 
located a'nd cleai'Iy marked. For complete 
infiirmation write to Dept. D, Metzner Kn- 
gineering Corporation, lOtI X. Svcanictr* 
St., llfdIywfM.d :'..S, Calif. A-13 



• Transistor Transformers. Deci-Ouncer 
t raiisforniers, rei-eiit ly int roduced by 
I'liited Ti-ansformer <'oiiipany, I .'(0 ^''arick 
St., Xew Vork HI, X. advance the con- 
cept of such units for use in transistor 
applications. Kcnci i'k:ibly small in size 




(only a.(»:', eu. in. volume), I >ei.'i-r>nncers 
rqu'iiite at vej y high etticieiicy. They per- 
mit excellent frequency response consider- 
iuK their small size, beiiiK down only 1 dl» 
at 200 cps at lOd mw. Fully cased. They 
aie hermetically sealed for long life. Eight 
st.mdard niodids cover most transistor re- 
quirements. Literatnri* is available on re- 
quest from TTC. A-14 



• Altec Itansin? Speaker. The new Model 
40 1 A is an 8- in. full-range indust r ial 
speaker designed particularly to meet the 
requirements of public-adtlross installa- 
tions and \'arions tyiies of commercial 
sound systems. Tlie unit has a power ca- 




pacity of 14 watts. Imitedance is 8 ohms 
and cone i-esonance is 7r> cps. \'<dce <'oil 
diameter is one inch. Installation cpf the 
401A is facilitated by the fact that the 
entii*e assembly is i>nly i'^- deep. 

Altec Latising <\jrpr>ration. A-15 
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"BUILD - IT - YOURSELF" AND ENJOY 




Features hrurwi new circuit and physical design. Matches 
WA-P2 Preamplifier. Modem tube line-up provi<ies bet- 
ter than 10 uv. sensitivity for 20 db of quieting. Built-in 
power supply. 

Incorporates automatic Rain control— IiiRhly stal>ilized 
Hllator— illuminated tuiiing dial— pre-aliene*! IF and n,«r,p, cm -a 
ratio transformers and front end tuning unit. Uses MODEL hM-d 
filUJTA Tascode UF stuRe, 6U8 oscillator-niixer. two TO^'\n 
(>CUfi IF amplifiers. ratio detector, 6C4 awdio ^ / l\-J\) 

amplifier, and 6X4 rectifier. Shpg. W(. 7 Lbs. * 



O Heathkit 25-Watt HIGH FIDELITY AMPLIFIER KIT 

IVatures a neu-desiKn Peerless output trarwfornier and KT66 output tubes. Fre<iuency 
response witliin 1 clh from 5 cjnii to UK) Kc at 1 wati.. Harmonic distortion only 1% at 
26 watts, 2()-20.()(H) cp«. (M distortion onlv 1*^ at 20 watts. 4, 8, or 16 ohms output. 
Mum iind noisP, 99 db Mow rated output. Uses 2-12AU7's. 2 KTWs and 5Ii4GY. 
Attractive pli>sic.il appearance harmonizes with \VA-P2 I'reaniplitier. Kit combinations: 

W-5M AMPMFIKH KiT: \V-5 COMIilNATlON AMPLIFIER 

Consists of main amplifier and KIT: Consists of \V-5M ani- 

power supply, ail on one chas- plifier kit p/us Hi'athkit Model en 

sis. Shpg. Wt. 31 Lbs. Express >RQ7d WA-r2 Preamplifier kit. Sltpp. >7QdD 

only. ' wt. 38 Lbs. Expres.s only. ' ^ ' 

0 Heathkit HIGH FIDELITY PREAMPLIFIER KIT 

Designed specifically for use with the Williamson Type Amplifiers, the WA-P2 features 
separate switch-selected input channels, each with its own input control— full record 
equalization with turnover and rolloff controls— separate l)ass and ^-pinp, yyA po 
treble tone controls— and many other desirable features. Frequency MUULL Wft-r^: 
restx^nf* is within ±1 db from 25 to 30,<MM) cps. Meautiful satin-gold CI f\75 

finisti. Power re<iuirements from the Heathkit Williamson Tyi>e ^ I M / 

Amplifier. Shpg. Wt. 7 L6s. ^ ^ • 



O Heathkit Williamson Type HIGH FIDELITY AMPLIFIER KIT 

This amplifier employs the famous Acrosound TO-300 "Ultra Linear" output trans- 
fomier, and has a frequency response within +1 db from 6 cps to 150 Kc at 1 watt. 
Harmonic distortion only I "„ at 21 watts. IM distortion at 20. watts only 1.3%. Power 
output 20 watts. 4, 8. or 16 ohms output. Hum and noise, 88 dh below 20 watts. Uses 
2-t«N7 s. 2-588rs and 5V4G. Kit combinations: 




Heathkits 





W-3M AMI LI FI EH KIT: Consists of 
main amplifier and power stip- 
piV for separate chassis con- <rj>sTc 
St met ion. Shpg. Wt. 29 U>s. J^Q/j 
Espress only. "%/ • 



W-3 COMBINATION AMPLIFIER 
KIT: Consists of W-3M am- 
plifier kit plus Heathkit Model ---.rn 
WA-P2 Preamplifier kit. Shpg. *hQ^^ 
Wt. 37 lbs. Express only. • 



O Heathkit Williamson Type HIGH FIDELITY AMPLIFIER KIT 

This is the lowest price Williamson ty|>e amplifier ever ottered in kit form, anti yet it 
retains all the usual Williamson features. Employs ChicaRo output transformer. Fre- 
quency response, within 1 db from 10 c|>s to UK) Kc at 1 watt. Harmonic tlistortion 
only i.5% at 20 watts. IM distortion at rated output 2.7%. Power output 20 watts. 
4, K, nr 16 ohms output. Hum and noise. 95 db l>elow 20 watts, uses 2-6SN7's, 2-588rs, 
and 5V4G. An exceptional dollar value by any standard. Kit ccmhinatioas: 

W-tA COMBINATION AMPLIFIER 
KIT Con.4ists of W-4AM am- 
plitu'r kit piua Heathkit Model , _ ^ rn 
WA-P2 Preamplifier kit. ShpR. ^^QbU 



W-4AM AMIM.IFIICH KIT: Consists of 
main amplifier and i)ower sup- 
ply for smgle chassis construe- *_._Tr 
tion. ShpK. Wt. 28 lbs. Express JQQ'J 



only. 



Wt. 35 lbs. Express only. 



O Heathkit 20-Watt HIGH FIDELITY AMPLIFIER KIT 



This model represents the least ex[x*nsive route to hiKh fidelity performance. Frequency 
r<^I>onse is ±1 db from 20-20JK>0 C|>s. Features full 20 watt output using push-pull 
6L6's and lias .separate bass and treble tone controls. Preamplifier and MnnFI a QR 
main amplifier on .same cliassis. Four switch-selecte<l inputs, and MUULL A-yts 
separate bass and treble tone controls provided. Employs miniature 
tube types for low hum and noise. Excellent for home or PA 
applications. Shpg. Wt. 23 Lbs. 



$3550 




The World's 
Finest 
Electronic 
Equipment 
in Kit Form 



Hmthh'it Construction manuals are lull of bifl, clear pictorial diaqrams that show the 
placement of each lead and part in the circuit. In addition, the step-by'Step procedure 
dtucribes each phase of the construction very carefully, and supplies all the information 
you need to assemble the hit properly. Includes information on resistor color-codes, 
tip* on soldering, and information on the tools you need. Even a beginner can build 
high quality Heathkits and enjoy their wonderful performance. 



HEATH COMPANY 

A Subsidiary of Daystrom Inc. 
BENTON HARBOR 25» 
MICHIGAN . . . . • . « m 
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Hi . . . ^t, fl* 

This is It \\\^- 

The BRADFORD 
Perfect BAFFir^ 





Radically new tdea in toudspeaktr vn- 
cloturM. Not a bast reflex or folded horn. 

The primary purpose of a loudspeaker enclos- 
ure is to prevent cicstructive sound cancellation 
that takes place at low frequencies, when the 
front and rear waves, emanating from both sides 
of the speaker cone, merge. 

It is obvious that no rear waves can escape 
through a totally enclosed cabinet, and it would 
be the perfect baffle, except for one reason. The 
air pressure within the cabinet acts as a cushion 
upon, and therefore restricts, cone movement. 
Tills causes loss of life and color. 

The BRADFORD Perfect BAFFLE Is totally 
enclosed, yet it relieves cone pressure by «n 
Ingenious device that operates in unkon with 
cone movement. 

Sinct this action conforms to an ultimate 
scitntific principU. the BRADFORD Perftct 
BAFFLE ts the only enclosure^ that can give you 
the utmost in sound reproduction. 

And that, specifically, is . . . 
ALL THE, BASS, full, rich, clean bass, clearly 
distinguishing each contributing instrument, 
down to the lowest speaker frequency. 
NO BOOM. Absolutely no boom. Boom, or 
"one note" bass, is not high fidelity. 
NO FALSE PEAKS. Does not "augment" bass by 
false peaks that are really distortions. 
ANY SPEAKER. Accommodates any speaker . . .' , 
any size, weight, shape or make. 
NO TUNING. No port tuning or speaker match- 
ing. 

ANY POSITION. Operates in any room position. 
NO RESONANCES. No false cabinet or air reso- 
nances. 

COMPACT. Four sizes for 8". 10", 12" & 15" 
speakers. Baffles only 2" larger than speaker size. 
Prices: finished. $39.50, S39.50, $59.50, $69.50, 
respectively. Unfinished birch, $34.50, $39.50, 
$49.50, $59.50. 

REAL HARDWOODS. In all popular finishes . . . 
mahogany, blond, ebony, walnut. 
INCOMPARABLE CONSTRUCTION. Hand 
made, hand finished ... by master craftsmen. 
All walb thick. 

GUARANTEED. Unconditionally guaranteed to 

out'perform any other enclosure now available 

regardless of size, weight or price. 

If you want the very best speaker en- 
closure and will not be misled as to real 
performance by deceptive size or price* 
see your audio dealer at once. A demon- 
stration will convince you. Or write 'or 
literature. 

Prices slightly higher west of Rockies. 

♦Patent pending. 



BRADFORD 

BRADFORD & COMPANY 

27 E. 38th St. ^ NEW YORK 16^ N. Y^. 



• lUythoon Hlffli-Temperiittlre Transls- • Kek-O-Xut TurntaHJJ Ana-:, A ttUwi 
tors. Design engineers will find welcome meeting prof essiona I .-4[^ei& : ;lt 3q h"' 
Interest in the new Raytheon^ PNP silicon re:«>ect, the new ReiofMt&t pirjUup \\ 

trwisistorsfru; hteh-t*mperi^ure a^li- a nwdestly priced ^JiXt, Ui^es-nded prim^ 

oftttvns. Int^THjed-pmnar!^ forVaudio a%d for nonne music syB«^ti£L The arm proper 
^^Wv'CH'^^O •'*^X'V*€ Cf tubular cons (rla*jt%.. The cartrirtiM 
\CK791>lmTv POV©i*^Mn^ I»X Vt>i<*l audVv^s^^ Ai(i6e of di.-cfl# .-iluminum is at- 
ampUfler of 3^. and 34 db, respectively. ^ mbhetf to the arm l^p-tfj^ns of a bayonets 

loUi arrangement w^Pi&n permits instant 
cartridge interchanfiSlilLity. Silver plat- 
ing and spring lo-JdlTiff asshire positive 
contact. Arm resona pka. i ■- vAdl£rLJcrx.bJy be^ 
low the usable au.lii.-bf i:rL..¥h4i Sfe i- Is a^ 
aluminum die-cas-;j|j; .M- pi yvLtli.-ii foi 
raising and lowei-ii^iT fiie aLcn L'> ^.-incldfl 
with the height o "Tin.' Tm ni.ible. Hual ba^U 
T)earing ract»s are ■fei:ipf^ed tor movement 
In the horizontal plfixif^ and vertical comT 
pll^Jtce is achieve^ iiy the use of special 




Cblrent gains are 14 and 24 times. The 
CJC793 is a low-noise transistor for low- 
l^Vcfl audio preamp circuits, typical units 
living a noise factor from below 10 db to 
*n jpaximum of 15 db. Collector dissipation 
■&.t 135* C. is 50 mw. Complete data is avail- 
able from Technical Information Service, 
Raytheon Manufacturing Company, 55 
Chapel St., Xewton 58, Mass. A-ie 



• FairohUd Turntable. Operation which is 
exceptionally free of vibration, and rumble 
content lower than that of most records, 
are inherent in the new Fairchlld Turro- 
matic "400" home turntable. Typical 
measurements of flutter and wow show 
less than 0.07 per cent rms at 78 rpm and 




less than 0.1 per cent at 33 1/3 rpm. An 
automatic pressure release prevents flats 
from developing on the idler, as pressure 
is applied only when the motor current is 
on. Additional details can be obtained from 
Pairchild Recording Equipment Company, 
Whitestone 57, N. Y. A-17 



• Fisher FM Tuner. Superb performance, 
engineering exrellence and moderate cost 
are combined in the new Fisher Model 
FM-4 0 tuner. Among its .*!peoirications are 
many features normally found only in 
tuners designed for professional use. 
Sensitivity is 3 microvolts for 20 db 
quieting. Frequency response is within 
± 1 db from 20 to 20,000 cps. Circuitry In- 





16) 











eludes a three-gang variable capacitor, 
three i.f. stages, and a cascode r.f. stage. 
The chassis is completely shielded and 
shock-mounted. Tuning accuracy t is as- 
sured by a panel-mounted meter which 
indicates center-of -channel reception. The 
FM-4i> is self-powered and may be used 
with any high-quality audio amplifler. 
rLsUftT itadio Corporation, 21-21 44th 
DfiV^ Lohg Island City 1, N. Y. A-18 



l-mm-(Ua.meter ci^Sue-steel balls \[i 



tril(lJf?H 




bearing which is virtually friction-free. 
Precise stylus pressure adjustment is ob- 
tained by means of a counterweight which 
is threaded to the rear end of the arm. 
For further information, write to Rek-0- 
Kut Company, 38-01 Queens Blvd., Long 
Island City 1, N. Y. A-19 



• Stephens i.ow-Boy Enolosure. Known as 
the "Catalina," this handsome new speaker 
enclosure features a fully-expanding rear- 
horn-loaded acoustic chamber with all 
front radiation. It Is capable of handling 
virtually any type of speaker system In 
which the basic unit is a 15-in. driver. 
When used with a high-quality two-way 
system, such as the Stephens Model 801 
with SOO-cps crossover, the Catalina pro- 
vides ample room for the addition of the 
Model 214 super tweeter and its associated 
5000-cps network, thus making a complete 
three-way system available in a moder- 




ately small enclosure. Dimensions are 
36''w X 30"h X 20"d. Finishes are blonde, 
walnut, mahogany, with grill cloth In 
beige, bronze, or random gold. Stephens 
Manufacturing Corporation, 853S Warner 
Drive, Culver City, Calif. A-20 



• Rauland "Golden Ensemble" XCl-Fl Sys- 
tem. Combining three units in a single 
compact cabinet, the new Uauland Model 
HF335 "Golden Ensemble" consists of an 
AM-FM tuner, a preamplifler-control, and 
a 12-watt amplifier. Addition of a speaker 
and a record player is all that is required 
to complete a high-quality home music 
system. The tuner has- separate front ends 
for AM and FM. The FM section has a 
tuned r-f stage, discriminator with dual 
limit crs, AFC with defeat on function 
switch, and Incorporates drift-compen- 
sated circuitry throughout. FM sensitivity 
is 3 microvolts for 20 db quieting. Ampli- 
fier frequency response is 20 tp 20,000 cps 
within + 0.5 db. Separate tone ' cdptrols 
afford both boost and cut of 16 db,at iif 
and 10,000 cps. A panel-mounted tPff^Ie 
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switch permits a choice of regular volume 
control or loudness control. An exclusive 
feature is a special TV control position in- 
tended for use with the Rauland TV5,5 
television sound tuner which permits hi-h 
reproduction of TV sound over the home 
music system. The HF355 measures only 




r ?4"h X 15%"w X llH''d, It Is housed in a 
t harroal black cabinet with marbleized 
rold finish. Complete details covering both 
the HF355 "Golden PCnsemble'* and the 
TV55 television sound tuner are available 
Irom the Rauland-Borg Coi'puration, 3515 
W. Addison St., Chicago 18, 111, A-21 

• Presto Disc Recorder. Compactly built 
aid housed in a portable carrying case, the 
jew Presto Model K-11 Is a disc recorder 
1 J ended primarily for home and semi- 
professional use. It affords throe-speed 
T' cording and playbaclt without any adapt- 
ers, cuts both standard and microgroove 
r cords, incorporates two separate speak - 
e.s — tweeter and woofer — in the carrying 
c ,se lid, and is furnished complete with a 
<]uality crystal microphone. Both record- 




ing and playback amplifiers are self-con- 
tained. An advance ball is furnished for 
microgroove recordings. The control panel 
Includes a VU meter, level controls, a 
high-frequency equalizer, and a tone con- 
tr<>l. ('hf»ice of recording, pla>"back, and 
public-address operation is made by means 
of push-button selectors. The K-11 will cut 
an.v disc up to 13-^4 In. diameter. High fi- 
delity ent husiasts who have their own 
amplifying systems may purchase the 
K-Il without amplifiers, I*resto Ilecording 
Corporation, Paramus, N. J, A-22 

• Hi-Fi Microphone. Of special interest 
to hi-fi enthusiasts and semi-professional 
recordists, the new Ameiican D-300 Series 
dynamic microphone is built to meet 
broadcast standards for quality, yet is 




equipped with a built-in transformer to 
meet the high-impedance input require- 
ments of modern high-fidelity amplifiers 
and tape recorders. Frequency response is 
40 to 15,000 cps. The microphone is 
eciuii)ped with the new Cannon Type XLIl 
"ciuiet" connector, which eliminates an- 
noying clicks and crackles when tlie unit 
is carried. Weight of the D-3M0 is only six 
ounces and length is 4 ins. A miniature 
desk stand is avnilablo as an accessory, 
American Microphone Companv, l*asadeiin, 
Calif. A-23 



SIZES 

SPEEDS 
with youf 



Dekamix 



Hi-Fi 

RECORD CHANGER 

quality "intermix' 

cttanging at 
economy prices 




audiophile net ^44^^ 



Enjoy superior record performance and 
unsurpassed listening pleasure with the 
magnificent DEKAMIX automatic inter- 
mixing changer. Wow, flutter and rumble 
'are things of the past because of the 
quality that expert craftsmanship has 
built into this outstanding changer 



BE YOUR OWN RECORD CRITIC 



Choice of LP records for three 
best reviews sent in each month. 

Simple as that! Just y*nte your own 
review on the record selected by Mr. 
Canby for the "Problem of the Month/' 
send it in, and perhaps yours will be one 
of the fortunate three chosen by the 
judges. If your review is first, you may 
select any three records reviewed in this 
iisue; if yours is second, you may select 
two; the third choice may select any one 
record. Your selections will be shipped 
to you postpaid at no cost to you. 

Each month, Mr, Canby will name one 
record as the "Problem of the Month." 
Listen to it, study it both as to music 
and as to recording quality. Then write 
a brief review on a postcard — no other 
entries will be considered — ond send it 
to AUDIO, Dept. RR, P, O. Box 629, 
Mineolo, N. Y. so that it arrives on or 
before May 4, 1956. Winners wilt be 
announced in the June issue, and the 
review chosen as first wilt be published, 
xilong with Mr. Canby's own review, in 
the same issue. 



For this month's problem, Mr, Canby 
has selected: 

Kid Ory's Creole |azz Band 

Good Time |azz 1-12008 

Buy it, borrow it, or just listen to it 
somewhere — then tell us what you think 
about it. 

RULES 

1 Ilrrisioiis of the jridcrs arc tlii.il .iiiil no C(»r- 
re<;|inii(jt'ni'>' uili he piitfrrd iikd it-s.mling 
entries or rlmiits of the jiKiKc- 

2. Iteviews nf the selMrtj rccnni «ni-t he stib- 
iiiiitt'tl nn « liovt-ninictit pi>-teant. .ND vthtn 
\\\]\ lie e<iiisidere(]. 

3. Only one entry \,v ron-iitert^d I'rnni each 

I Ml entries are to tiei'ome the itiniit-ity of 
fl;:i)lo >1.'i|;;i'/iiies. Tiic . and the une i-hosen 
its Arst will b« iinhlished. 

b. From the liet of rccordt reUc^ifd by Mr. 
VduUy in the issue in which t)if "■prolileiii 
rn-onl" U iitinoiinml. the writer of the re- 
view rliosen as first will be gi\ei) ihree rn- 
or«ls of his rhoii-c: the writer of tlit; review 
rhosi-n as seinnd will be Riven twi> reconis of 
his choice: the writir wf tlie re» ie» chosrii 
as tliird will be gi\en one leeord of his 
choice. 

6. Entries will be judKed on the i^f both 

nnisiciil and leOniical aeetiraey. .Neatness and 
form will not count, bnt the rtuew^ must, In 
the opinion of the jndges, be sufficiently 
leslble to be read easily. 



DEKAMIX changes stacks of Inter* 
mixed 7. 10 and 12-inch cecirds at 
all 3 standard speeds, automatically, 
without distortion or interference. 
Heavy-duty 4-pole motor is so well 
designed that it minimizes any ten- 
dency towards rumble. 
Balanced turntable is of rubber- 
covered ifon magnetic lAetal. with a 
weighted tap-plate to insure against 
record damage. 

An acoustically-balanced 
high-fidelity tone arm 

■ ""t" f^3S minimum tow- fre- 

— T- quency resonance and 

negligible tracking error. 
Supplied with 2 plug-in shells, cne of 
which accepts the new GE Reluctance 
cartridge, the other accommodating most 
other standard hi-fi pickups. 

Also available with a high-performance 
crystal cartridge with two sapph 
and one spare shell for the GE c 
a tremendous value at onl) 
additional 



WJIITE TOPAT FOR COJWLni UTJUTUU 

ElttQMA €OltPQltATiOH 

|.CIi<:|ranlc fiinilDbJ 
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Listening quality 

is everything! 



RECORDS 

(from page 67) 



Impartial hah reports on the tit'iv 
Audak Hi-Q7 magnetic car- 
trii/ge: 

A leading recording studio: 

"Because readings showed an 
amjzing total lack of dis- 
tortion, check tests were 
repeated 3 times." 
Consumer sheet: 
"Good frequency and 
transient response. 
Practically no liigh 
frequency distortion. 
Low iiitermodulation 
distortion." 
IJeal as these reports 

are^ they belong in the Lab, Listening 
quality is everything — and the new 
Audax Hi-Q7 has it to a degree not equalled 
by any other pickup. But — HEAR it 
yourself . . . there is no other way! 




NEW COMPASS-PIVOTED 
ARM 

Universally acknowledged as the most effi- 
cient arm — barring none. No restraint. No 
frontal oscillations. No springs. No fatigue. 
Highest tracing efficiency. Equipped for 
stylus- pressure adjustment . . . (New 
adapter makes this superb Audax arm usable 
witli practically all cartridges.) 




STYLUS-BALANCE 

"... this really works , , Canby 

Vith tlie scales and gauges available here- 
tofore, it has been impossible to check 
stylus-pressure closer than 2 or 3 grams— 
that is J0% off-correct. This means de- 
formation of groove-walls, echoes, gliosts 
and other distortion. Stroboscope-likc, 
STYLUS-BALANCE accurately indicates 
correctness or incorrectness of stylus-pres- 
sure. Precision-calibrated like a pharma- 
cist's balance. Works with any arm or 
cartridge. Gold Finish. Net $4.80 (add 
if shipped from N. Y.) 



FREE ^^f'y ^^-f'^ae, 1956 
reference iiuide, "ELEC- 
TRONIC PHONO FACTS'' — by 
pioneer Maxiniiliiiti W eil — at your 
dealer^ or write us. 




AUDAK COMPANY 

500 Fifth Avf., dept. A, New York 36 

Fin/ audio-elf ctTonic apparatus over 30 years 



W'liolly uiiiit><'eMs;iiy here, ihoiigh it wnuUl mUl 
hulk if ii hiir|i:^lchoi-d wei-t> Neitig ittste:i4l 
nf ;i ttliuio, ji>) r>i'i^'iiially ei)vi.sloite<l hy Haydn. 
.\o .solo ct'lk> \viii-k ;it iill. 

Uul the iiiusic in lovely of it.s mn-x. Those 
vvlio ktmvv the Ihiydii pliiiio sottatns will tiinl 
tlipwe \vnik.s vei-y iiiiii>)i like them, on a slightly 
Uiigcr scile. liiitlM'i' dull reconlirig. evi<lenily 
I/Oise.'iii-l-yre's own hoiue-giowii pi-oduci — 
see thu Kaiiirau o|KM-a iihnvii. 



3. THE VOICE OF VOX 

I Sweelinck: Harpsichord Music (Fantasias 
I and Toccatas; Vars. on Secular Tunes and 
t Dances). Helma Eisner. 

Vox PL 9270 

! Well, may Ik? yun'vc never heaid of oh I 
j Sueelinck. If not — then ;:et intttuhitt'd, even 
if solely via his liaritsichord innsic, tu (he Joh 
I Most, most solid nhl Ihitc'hiinin yun'll evei* itin 
I itito, ninsii-ally spcaldn;:. lie was ti'iily a tiist 
rate niastt't- and a shnwiuaii ton, as well as an 
I o.\|>ei-t in nil the tt-icks of couniei'priitit and 
I St [-net me. lie had a tna.stei'fti I sense fur tin* 
I apt tune and the danceahle rhythm. All this, 
uf cotirsi', hack iti t h(> late lOtli and early ITtli 
ceiiiuiies — a hit twfore our oiticial Century for 
this aiticle, hut let that pa^s. This mat) was 
a nitisical Peter i:r«>ughel. 

'I'his recnt'd makes a n i merest ing rout rast 
to 'I'huistOii Ifat't'R of Ityrd and 'I'ottikitis. Itom 
Kti),'hind of the same time (see ahovc). 'rhl.<< 
nix* is imiiit*asu raUly easier in i he listenin^. 
I'ai'l of it is in the more diaittalie playing of 
lOlsner. Part. tt»o, Is in the mmlern sweep of 
expiession lliar sln^wnian Sweelinck com 
mandtvl. Uyrd, in Kngland, was a gi-eat coni' 
poser l)Ut nu showman iind no extr(»vt'ri. llis 
keyhoard mnt^ic ha6 that ix'cnliatly niltish 
nnt icpH- (piality that peisisted— liean tif a I ly — 
until 1 he l i iiie of I landi-l a ct*m nry la tm-. 
Jii'itai n was an isolal ^d i:sla ntl, rcmenil^ei'. 

One si(h- of this rt'ford ixot's to the hrilliani 
and coiiiptHx Toccata."* ;< nd Fantasias for key- 
hoard, full of ehronmlics, echo etVects, hi^h 
harpsirhoi'd col o rat ion. 'I'lie ot her is a'i veii 
over to soiiit> of the aslotnshiiiKly hri^ht vari- 
atiuns on popular tinier in the Swuflinek icper- 
t.oi-y. It is iniei-est in^' ih:it: these tnenioiiihlH 
I old limes Were alf»o iist-d f«»r key hoard \'aria' 
tions in ICnulaml — Sweelinrk's "Fcn-tnna werd 
icli pTiiehen'' is in h^n^'land "Kortniie. .My 
Kne" and well kiinwii. the sturdy turn* '■Kst-cc 
Mai>" alst» appears in nriliffli innsic, as does, 
if I remeiiiher. the wnndei-fnl melody "Mein 
i ,liiiit;e.-< Ijeheii." '-.My Younj: Life is ar an 
Kiid.'' Miphly r:ilcliy tniieij. and hrilliant key 
r hoard \'ari.'llion.<s upon theiir and nelnni h^lsner 
' does a most' intcHifTent and alive Joh in the 
playing'. .A line harpsichord disc. 



Bach: Harpsichord Concertos In D Minor, 
E Major. Helma Eisner; Pro Musica Orch., 
Stuttgart, Reinhardt 

Vox PL 9510 

Bach: Concerto for Two Harpsichords in 
C Minor; Concerto for Oboe and Violin 
in D Minor, Concerto for Two Harpsi- 
chords in C Major. Helma Eisner, Rolf 
Reinhardt, harps.. Will Beh, vl., F. Milde, 
oboe. Pro Musica Orch., Stuttgart, Rein- 
hardt. 

Vox PL 9580 

Two e\c<'lh^nl: conceito rt;eoi-ditit;s. fcatur- 
inj: the same vijroions lady harpsichordist as 
ahove (aith-d h,\* t he conduct oi' in the cum-ertos 
for two instiiiinenis). This is tine Uacli piny 



ing. smoothly phrax'd and without bouncing 
and Jouncing, happily nuims fliat nervous 
tantncss which so often spoils - hiK tmme" 
Uach recordings. The orchest la is positively 
velvety her*^- — good for the inus'.c, which Conies 
through in its own vigorous terms if playetl 
t hits St raight lorwardly. 

The recorded halatice he t ween harpsichord (s) 
and Orchestra is rtMiiarkahly well iiiatiagotl. 
The insimtnents me recorded rat her faintly, 
at a distance ami snr rounded hy orchest ral 
sound, which is precisely ri^ht for the niusic. 
Too many tecorditigs hlow up the harpsichord 
into a gt'4»ssly ngly musical hull iii-a china- 
shop. \et, laiiit as they are. not a note from 
these harp!5ichoi-tls is inaudd)le, atid the slow 
niovements with their solo hariisichortl melo- 
dies ai"* particularly lovely. 

\ 011*11 enjoy tlic concerto for oboe and violin 
too. with att r>huist whose vibrato is alniu.-^t 
human, like a singing \oice. And afier a 
jd.'iying or two you'll discover, jierhaps to yiair 
aiita/.en)ent. that this <-oticerto is the same 
nuisic as the [irecetling i-oncerto for two harp- 
sichords. It is, in truth, a icconst riicl ion of 
a lost hypotliet i<-al original, that from which 
the two keyboard work had be<'u arrange<l. by 
Ihich. 



Corelli: 12 Church Sonatas, Opus 3; 12 
Chamber Sonatas, Opus 4. Musicorom 
Arodio. 

Vox DL 163 (3); Special Album 

Here are twenty-four sonatas, each with 
four or so movements, all (ov two violins, a 
cello and kHyboard iM-compauinient , harpsichord 
in the ■ chamber ' sonatas, organ in the chtirch 
iionjitaii. ^'ou won t possibly Ite able to play 
tlicin all a! om-e, hut you need not; they are 
all sweetly melodic, iiiakiuu for easy, nielodi- 
tms listening, the two violins tloating in a 
silvery duet :ibo\'e the iiccom|»:inying music. 
Kecortlin;; of b<Mh t>v\js is big mid live, sonud- 
iiig largcr-than-lite, almost orchest ijil. Playing 
is excellent. An enoimous and prcfusely deeo- 
i-jited booklet gives a long and interesting his- 
tory of Corelli's life, jdus detailed study of 
every work, and a plethora of comparative 
charts and the like, t be latter of so-so interest 
to iion-iiiURicologists. (Cf. Tlie Westminster 
Ciu-elli albiitn. reviewed eailiet in this column.) 

Note that in these two CorelH alhtimg alone 
there is reconled one hall' of that master's 
en t ire piiblishet! life out put. The IJ* revolu 
t ion ■ 



Lalande: De Profundis. Soloists, Chorus 
of Radio Stuttgart, Pro Musica Orch., 
Couraud, 

Vox PL 9040 

On Id* the iih>ii of tliu past in innsic emerge 
.ifiain frniii the mists ot' liin*'— as who would 
Inive tlioiiL'hr pussible. ICiiiuenii. <'oilpei-iii, in 
l*'ra in;e, t lieii t he om-e-faiiioiis .Ma rc-A ntoi iie 
Cliarpeiitier. now restortnl. and on this record 
atiot her once-faaioiis eon i poser of Lou is X I V. 
Lnlande. ;^lake no mistake, these weru big men 
in their time, profound musical thinkers, fnor- 
moiisly respected »-oiiiposers of the highest 
rank. IJut we are so sli'H]>ed in the tJerinan 
ami Italian inusie t»f the time that the Kreiit-h 
is still a r.itlier iitifamiliar vatiaid of the basic 
style for our ears — and to the eais of the 
French, too. who did not wcuship their nin- 
sicai ancestors !is liemiily as did the Teutonic 
count l ies. 

This is a Win pi(*ce with all the Iriuiiiiiugs. 
but in a clearly 'pre-Maeh" ."^tyle as of the 
late 17th century. .Mo3t notably, it is cast in 
fragmeiitar-y form, luan.v short and dramatic 
sections ami few t'orinal ■'piect>s" niiintei- 
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the famous 

HIGH FIDELITY 



.1 




professional 
quality at nominal cost 

The world-famous FERROGRAPH magnetic 
tape recorder, designed and developed pri- 
marily for professional use, has been 
re-styled for YOU — the discriminating 
audioohile, the progressive educator, the 
efficient businessman, the music lover. 
Standard equipment with the British Broad- 
casting Corpc ration, it is a byword with 
cultural, educational and scientific users 
throughout Europe. The FERROGRAPH "is 
unconditionally guaranteed to meet the most 
critical performance requirements. 
Two models of this versatile dual-speed, 
dual track recorder are now available in 
LIMITED QUANTITIES, with tape speeds of 
3%" and IW or IW and 15" per second. 
Both models feature the employment of a 
synchronous hysteresis capstan motor pro- 
viding unparalleled long-term speed stability, 
thus avoiding pitch errors on playback. 



FERROGRAPH RECORDERS 
AND TAPE DECKS alSO 

available for custom 
installation or rack 
mounting to meet your 
Special requirements. 
Custom Model 66 
(illus.) with tape 
speeds of IVi and 
IS'/sec. 




Wrfr* for ptWormortC* .! 
tpecifjcoffonf ond f/i* nam* | | 
of the frcnchfscJ d«af«r /n your oreo. .| 

EUCOMA COffPOJVilT'frNl 

(ElwtronI C Dlyl Jon) j 
Hjil Fifth Ave., D«pt.[v7'Naw York, N. 

Canada : A$f rat Electric Co.. Ltd.. 
44 Djnforth Rd., Toronto 13 

CIRCLE 79A 



ruptel liy (Irjiiii.itio cli;iiipps. Thjit u'iis tlie 
nietluMi of enilicr- comims^Ms of the time — 
MoiiteveiHi. Si'liiit/., l*iii'<><'ll. I>ut the hHitnon- 
ies :ire full 18rh cenUiry "It.icli-siyh'.'* Ihoiiph 
Uifre 18 the chiii-.-icierist ic ^'it'iich ot-iiiiineiitii- 
tion. 

Tlio (Jci'iii.'iii |>prfoiiiiiince (iiiulei' an iiii- 
|)oi-t('<l COMtltlCic)]') l<>ii\'<>s :t iiiixc'O iiii|ir(>t<t<lo]i. 
Riiihei' too i:ijiiHli<»tio ami ovei-liomaiitic, I'tl 
SJiy, with a coiist*<niPtil losy of iliythiiiir sociii' 
ity and sha|n'. in favor of iittich feivor. The 
sotitxl \7- iitirix tis<* : tht' sfilos, (lei'iiianic ralhef 
t li;in Ktciich. ai"e Rood. 

Mtit IM like to li«>ai- jtn :tlt-I''i'eiicli tiy wX. 
this tniisic. to trot, so to sppak. a t li.-iiipil.-it ion 
"lix * oil it. It's a kind ol music that has an 
InCi-easirig attr:iCtlort for ns tutlay. 



4. ANCEU VANGUARD. PERIOD 

Psrgalesi: La Servo Padrona. Rosanna 
Carteri, Nicola Rossi-Lemeni; La Sea I a 
Orch., Guilini. 

Angel 35279 L (1) 

Heie Is the f;unoiis shoi t comic opera, with 
its two cha)act»M-«. in a lousing arul elVcctlve 
r>ei't^oitri;inre. Jtotir singers ate oxC(»Ilrnt, rlie 
hass a hoart.v I)(ni Giovanni t.vi«\ wonderfully 
masculine (arul ett'rtially I rnstr-.-itt'd- -u nt il the 
eird), the so[»t'ano cxurtiy the lifrhi hlt-nd of 
i'OiiiU'i risli fniy and feirrinirre nitpPal ! fioi^r-ons ' 
ll.rlinir Pimnciat ion, Rij:. solid sr ririf: acforrr- ' 
paniineirt — too biR. fait very rrice in the sonrrtl. 
Note that this opfra. too, Hont the Pr»'nch in I 
Paris into a tiz/y of critical warfar-e. Krcnch ^ 
vs. Italian. As w*> know, the Kteiirh ar-e \\\ \ 
ways Roinf; into tizzies.) 



Pergolesi: String Concertinos #1 to #6; 
Sonata in stile di concerto; Sinfonia per 
violoncello. I Musici. 

Angel 3538B (2) 

'rirc farrrod I Mirsici i>r«>ieirt soirre siylisli 
problems in their playirrp which cair rrrake t\n 
irrterPsi irrn Msterrinp, (hdy eleven players, they 
r»er 1'ur rn rrrrrrlr rorrcer to like rtratPi i.rl in what 
is |m;i ilorrsly dosp to a rm>derrr "clrarrrlrt*i " 
"tylf. with .in irrtirrruey arrd litrlrtness ttmt snp- 
(rt'sts. perhaps, the .Merrdelsscdr rr Uttet— trrre 
eh.rrrrher- rrrrrsic. wirnlly rron-or <'lrest r al. This is 
in I'orrtr-as; to tiro fnrrriliai' terrderrey to brrihl 
ni> sirra ll-sen le coricertn rrrrrsic of thif« per iod 
irrtt) ot <'lrpsl r al iirrpr t'svi \ »'nc*is. as in fo rrrany j 
p«r for-m;rrr<-ef of ISa<-h. I larr<lel. ami \"ivaltli, 
III I .Mnsiei's pl.-ryirru' tire corrtr-asl het weerr 
solos nrrd "Mrirti" — orehestra temis to l»e 
blntriNl. and the coirtinno for ImrpHichortl. in* 
variahly preserii in CoMrmrn ami l-)nt:lish per- 
forrrrarrees (and irrdifftted. roo). is mosriy 
serrt or rn.irrdilde. 

liirt Pertrolesi's mutiie itself lirillares latrta- 
lizincly on the border- between '*rlrarrrber-" and 
"otclresr r al" arrd str I Mrrsiei's \ iewpoirrt here 
is irrore than rrsrrally valid. 'I'hp phryitrn is 
tlr arrr;rtic. |i;:hi arrd t r arrspareiit wit hont a 
ir irt^eoi or cht'st r al porrder'orrsrress — whirh sonre 
will miss. ri;:htly or wrorrtrly. Who krrow.<*V 

Von'll lirril the same littlu str-inp torrrertos 
on West rrrinsler', lor- .r rr i rr teres t.inc uoirrpa r-i.<*on, 
as played by a Swiss orchestra in the more 
usual rrorr charrrlter style. 



Pergolesi: Stabot Mater. Stich-Randall, 
Hoengen; Vienna Akademie Kammerchor, 
Vienna State Opera Orch., Rossi. 

Vanguard (Bach Guild) BG 549 

Tire farrroris wor'k for- treble \*oio*'S — soptiatro 
;rrrd .'ritn solos, pins arr orr:r*(i*>ir;r I chor-rrs — is 
Prert* ;:ivcrr the frrll \*ierrrrese t re.r I rrrt'rrr. with 
the titnl.rr- rrrajcsty of the Vierrna State Oikmii 
OrTlrestiji. i.e. the \*ienrra I'hilha rtrrorrie, added 
to the pr-es»tiue of soloists Si irlr-Ka nda II .-i rrd 
IToerr^'en. A fioigeous sontrd t lii-orrglrorr L arrd a 
ver-.V movirrjr per-rorrnarrCe. 

My Only respr-vat iorr. rrrairrly irrtellectual. is 
the "i Mrisioi" a r-?rrrrrerrt (.-diovet : should rlris 
imrsic soirrrd as bin nnd "orchestral" as this? 
I horrestly doribt it. thorrRlr r he pr esenec of a 
rhor-.-rl firj,'rre more or- less irrdieates ;r itMtairr 
bij^rress of i-orrcept. 

Mo«;t of the rrrrisic is as thiril.v aird spar-irrgly 



Especially 



where 



space 



IS 



limited 




ROCKBAR CORPOR>^TION. Dept. LD-1 
215 East 37th St., New York 16, N. Y. 

In C»rr»d.i: 

A. C. Simmonds & Sons, Ltd.. Toronto, Ontario 
P/eoie jend comp/efe description of the 
Goodmans Axiette, 

Nome,.— , ■ > 



Address — — 

City ^ .Zone Stote 

My Deoler is. - « - 
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THE k: symbol 

MEANS QUALITY 




This "K" Symbol* identifies electronic 
equipment which meets standards pre- 
scribed by Keroes Enterprises. It is a 
certification that the equipment on 
which it appears is the finest the in- 
dustry can produce. 



LICEE^IfD ULTRA-LINEAR 



The world famous "Ultra-Linear" cir 
cuit is protected by U. S. Patent No 
2,710,312, owned by Herbert I. Keroes 
The phrase "Licensed Ultra-Linear" can 
be displayed only by amplifier manufac 
turers who are licensed under the pat' 
ent. Technical services made available 
to licensees enable them to incorporate 
the latest refmements in "Ultra-Linear" 
design in their products. 



UCENSEb ULTRAHINEAR 



The phrase "Licensed Ultra-Linear/' 
when used with the "K" Symbol*, is 
your guarantee that the manufacturer 
of the amplifier to which it is affixed is 
using an amplifier circuit that makes 
the best use of its output tubes, pro- 
duces maximum power over the great- 
est band-width for more articulate lows 
and sparkling highs, and reduces dis- 
tortion to a minimum. 



LICENSED ULTRA-LINEAR 



Your amplifier offers all the advantages 
of "Ultra-Linear" performance when it 
bears the black and gold "K" Symbol*. 
Inquiries concerning the benefits of 
"Ultra-Linear" operation are invited. 

'Trademarks identifying electronic equipment meeting 
standards controlled and prescribed by Keroes Enterprises. 



K 



EROES ENTERPRISES 



3M SHURS LANE. PHILADELPHIA 2t, PENNSYLVANIA 
Circle 80A 



written as the "Serva Padrona" — it could be 
played witli a handful of fiddles and a key- 
bonrd plus supporting bass. Borderline music, 
again, and as such quite fascinating. 



Vivaldi: Concertos for Two Trumpets in 
C, E Flat; Concertos for Oboe in D Minor, 
F. Solos; Concert Hall Symphony, Acker- 
mann; Winterthur Symphony, Dahinden. 

Concert Hall CHS 1242 

What a niaslt'r of sheer monumental bril- 
liance was old Vivaldi ! Given two valveles.s 
trumpets, that could play the notes of the 
overt on*' series only — what could be done? 
Listen and you wilt hear, lioth trumpet con- 
certi are extraordinarily rich and orinimental 
works, oiithlastiuff our feeble radio ''entrance 
uinsic" fanfares 100 to 1 with ease. Kelatively 
iuinioveable nintfic. static, but realizing the full 
majesty of the mighty brass sound. In those 
ilays of horse and man power, minus machines, 
what a gorgeous effect of sticngth this sort 
of nnisic nnist have made! 

The oboe concert i are, relatively, more 
routine, that being the only word when one 
considei's the hundreds of Vivaldi works uow 
reappearing for our enlightenment. The first 
of the iwn is the mor-e striking, with an un- 
usual ly forceful last-movement Idea, many 
times r'epeaied. Big, live, clean recording, fully 
"hi-fi" though — wonderful— The jacket doesn't 
even aiention that word, 

(Note that Concert Hall is still very mn*-h 
woi'th watching, though the company's bloated 
offspring. Musical Masterpiece Society, not to 
mention its Jazz and Opera relatives, has dij! 
traeted mo.^t of its attention and Concert Hall 
records ai'e luiw I'ather haphazardly distrib 
nted. Hard to get, but worth it.) 



Bach: Works for the Lute. (Suite #1 in E 
Minor, #3 in G Minor; Prelude and 
Fugue in E Flat). Michel Podolski. 

Period SPL 724 

Bach for the laite V Ye*;, and Period ha- 
olilifringly reproduced on the cn\er a inaiui 
seiipt in Mach's own hand, headed hi hi.^ 
handwriting. ".SrnE poiii l.\ I.utii, p.\k ,7, S. 
B \f]i." 

The Inte was antif|imted and on the way 
out. but as we well know, I'.arh had an ex- 
t ia*pidinary .^rnse of instrnniental color and a 
curiosity a.>- to the t>ossible uses he could make 
of many exotic instruments!; he used the viola 
d'amore. the gamba, the oboe d'ainore, the 
rreordei-— and the lute, even in his lai-ge.^t 
works, such as the St, Matthew Passion, an*l 
always with a st»ecial and woiider-fnl elTecr in 
mind. Tt i-* an inei'easing pleasure for us to 
disfo\or lii> prowess, as we i-e^tore these cohpf- 
in.vtrnments to his mnsic in they way he in 
tended. 

Note that the hip lute, related to the present 
gnitar, has a wider tonal range with bass 
notes fill- Ijelow those possible on the guitar. 
Its lone is ilutier and le.s.s juicy, but it gets 
o\t'r its iNiuiplex efferts, one-liauded, more 
adroitly than the guitar. 

This dise. then, is hit'lily reeommended to 
all gnitari.vts who have a yen tor ''classical" 
stuff oil their instrunieius. It'll make you feel 
mneh more importaiu when yon play Baeh 
yourself, i^i la Segovia. 



Renaissance and Baroque Music for Lute 
and Guitar. Kart Scheit, guitar. | 
Vanguard (Bach Guild) BG 548. 

Here's the classical gintar, for a good con- 
trast to thi' lute, above. The record covers a 
pile of music, ranging from the 10th century 
through the IStli. the composers largely un- 
familiar; nn>st of it was written originally for 
the lute ami so is of course appropriate for 
the guitar — it you aren't a liitenist, 

Mr. Scheii's playing is technically proficient 
ano nicely colored, hnt after awhile it seetn- 
to i)lod. Musically he is .^sincere, earnest, con- 
cieiitious, hard-working. I suspect that mauy 
an anmteur guit.'irist will not only thank him 
for the wide display of interesting repertory 
here, but aKso for the chance to play the same 
mnsic with more life and verve. 



HUDSON HAS IT'. 




Jim 110 _ "o"' 

SUPERB 

HIGH FIDELITY 

Fifty Watt 

POWER AMPLIFIER 

»r A W 

SMASHING «^Acn 



Finest for home music systems as well as profes* 
sional installations. Wide frequency response (20 
to 20,000 cps ±1,5 db) and abundant reserve 
power with optimum damping. Low inter-modulation 
and harmonic distortion, with excellent signal to 
noise ratio for breathtaking performance! SEE and 
HEAR this superb hi-fi performer at any of the 
three HUDSON Sound Studios. 




FABULOUS 



mmst 

' MODEL 21 5A 

MAGNETIC CARTRIDGE 

V4Hh DtAMOND Sfylus 



'jr $2490 



• FItt Most Pickups 

• For 33.1/3 and 45 R.P.M. 

With Fairchild 826 matching transformer, this 
superior cartridge can be used as replacement for 
G.E., Pickering, Audak, etc., giving higher quality 
performance at a LOW PRICE! Single stylus with 
1.0 mil diamond needle. Standard mounting. 



v^j?^^-^^ DIAMOND-SAPPHIRE 
STYLUS 



List 
$30.00 



No. S-5120 

$1175 



For GE RPX-050 Cartridge. 
DIAMONO tip (001") for 
microgroove; SAPPHIRE 
tip (.003") for 78 RPM. 
Perfect, fully guaranteed. 
Terrific buy! 



t^/S/r OUR SOUND STUDIOS 

...where you can See, HEAR, and instantly 
COMPARE, by ingenious pushbutton, the World's 
Finest Sound Systems and Components . . .de- 
signed for every taste . . . priced for every 
budget! Hi-Fi Trade-ins - Easy Te.ms 



mm 



Include , 

COD Orders 
Dept. A-4 



MAIL O RDERS: 37 W. 65th St.. New York 23r N. Y. 

Adjoining RadtO City Downtown N.Y.C. In New Jersey 

48 W. 48th St., 212 Fulton St.. 35 William St., 

New York 36. N. Y. New York / , N.Y. Newark 2. N. J. 
Circle 7-4307 Dlgby 9-1192 MArket 4-5154 

Circle 80B 
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ORGAN REPRODUCTION 



(from page 28) 

monauralj or stereophonic sound. 

Four !)rief selections were chosen to 
illustrate various properties of the organ, 
including its mellowness on soft pas- 
sages; h& full dynamic range, the purity 
of its upper registers, and the directional 
effects made possii>le by the locations of 
its two groups of pipes. These were 
recorded an hour before the performance. 

Changeover from i-ecorded to live 
sound was done l)y visual signals between 
the organist and the operators. Although 
the organist was not wearing earphones 
a? d was unable to monitor the outputs of 
the recorders, his tempo was so accurate 
that he was rarely more than a fraction 
of a note away from tlie recorded music 
when a switchover was made. 

The Result 

At most lof-ations in the i*ear half of 
the cliurch, it was nearly impossible to 
dct^'ct the switching from live to recorded 
sound. Even monaural playback sounded 
enough like the organ to confuse many 
listeners. During the final selection, the 
signal lights were switched olf, and the 
transition from live to monaural and 
stereophonic playback, followed by sev- 
eral alternate periods of each method of 
play back, was made without being de- 
tected by most members of the audience. 

Vt certain places in the church, partic- 
ularly near the front, some tape hiss and 
hu 1 were audible at timts. This usually 
wa> the only indication that a recording 
was being played. Even where dilVerenees 
were detectable at changeover, it was 
usrially not possible to determine which 
sound was live and which was recorded, 
without assistance from the signal lights. 

Our conclusions, as a result of these 
experiments, concurred with by virtually 
all who heard them, are : 

(1) True-fidelity or facsimile recording 
and reproduction of the pipe organ 
in its original environment has been 
accomplished. 

(2) The audio art has progressed to the 
point where high quality amplifiers 
and loudspeakers, designed for home 
use, are capable of virtually undis- 
torted, true-fidelity performance, 
when supplied with input sign.nls of 
comparable quality. 

Acknowledgments 
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pan es named earlier, this experiment 
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members of the Harmonic Hill Kadio 
Lea ue. .Tames Wallace and Gladden B. 
Houck, Jr. Photographs b\ Ed. Domhert, 




WHAT'S IN AN ENCLOSURE! 



In the Case of the Tannoy O.R.I*\ Speaker 
over "10 years' experience as pioneers of fiigh 
ijuality reproduction ! That's why this 
unitjue liorii type caliliiet used witli the 
'* Fifteen *' Dual Concentric gives results 
which have caused a sensation on both 
sides of the .\tlantic. 



DesiKied as a complete system using the 
exclusive Tannoy expanding source principle, 
the G.K.F. once again shows that experience 
and unremitting care, backed hy the 
latest production methods, have produced 
a loudspeaker setting a standard 
liy whicti others are judged. 



DIMENSIONS; Maximum front to rear 29" Maximum width 38" Overall height 44' 

TANNOY (AMERICA) LTD 

JS Peart Srnet. .\>w York 4, .V. V.. l/.S .-l. 

TANNOY (CANADA) LTD 

,?(S H'e/linqton Street I'msI. Toronto {.Ontario. Canatla. 



TANNOY 




J^eep in^ormeJ — veacl 

ELECTRONIC MUSICAL 
INSTRUMENTS 

By 

Richard H. Dorf 



In one big volume, you can now learn all 
about the intricacies of commercial electronic 
organs, including the Allen, Baldwin, Conn- 
sonata, Hammond, Minshall-Estey, Lowrey 
Organo, and others, together with many 
smaller instruments. Constructional details on 
the author's Electronorgan and the simpler 
Thyratone show you how to build one of 
these fascinating instruments for yourself. 
A compilation in book form of the author's 
articles in Radio Electronics, brought up to 
date and with many additions. Price S7.50 
(Foreign, $8.00) . 



Customary discounts to dealers and distributors 



RADIO MAGAZINES. INC., Book Division 

P. O. Box 629, Mincola, N. Y. 

Please send me copies of Dorf's ELECTRONIC MUSICAL INSTRU- 
MENTS. I enclose check Q money order □ for $7.50 each 
(Foreign, $8.00) . 



Name 

Address 

City 



states 
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NORELCO 

SERIES 

FULL RESONANCE 
TWIN-CONE 

SPEAKERS 




Now available to the trade 

World wide enthusiastic acclaim for 
Noreico radios is a tribute to the excel- 
lence of these speakers. These precision- 
made full-resonance speakers are made by 
famous Philips of the Netherlands. 

Available in sizes from 12 to 5 
inches. Prices of Twin-cone *"FRS" 
speakers range from $59.98 to 
$9.90 audiophile net. 

CONE: 

Materials are selected and treated for 
each speaker size providing maximum 
resonance for the physical characteris- 
tics of both power and dimensions of 
each speaker. 

VOICE COIL: 

Specially hand wound for each speaker 
type — assuring maximum overall 
efficiency. 

MAGNET: 

Distinctive steel alloy with preferential 
crystal orientation to provide highest 
magnetic power. Each speaker magnet 
is individually aligned — thus damping 
distortion, increasing efficiency and ex- 
tending the frequency response. 

In all ♦*'FRS" speakers, the high range 
cone is of special design and makes it 
possible to obtain a smooth response 
curve, extending a full octave above 
10,000 — up to 20,000 cycles. Speaker 
designs provide energy transmission al- 
most independent of frequency. 

ADD TO . . . and Fmprove ariy 
sound syst&fn with ^of^fto^ 

*rULL nSSDMANCE SPEAKERS 



Writt today to 0«pf.A-4for brochures 
and pricts of thtst unique sptoirtrs. 

North American Philips Co., Inc. 
too E. 42nd Sirtct 
New Ytrli 17, N.Y. 



SIMPLITRONICS 

(from page 29 } 



the luathemntieal feo<lback equation and 
at tlio same time elarily the symbols of 
tliis t'ornuila. This equation is written 

^T^b 

where Gain - voltage gain of the <*ii*- 
cuit under consideration 
with feedback, 
A = amplification without 

feedback 
3 = fee<lback factor. 

P is the Greek letter beta, and is the 
symbol ii^:ed to designate the feedback 
factor — the fraction of the output volt- 
age fed back. This value may also l)e <'X- 
pressed as a percentage. Let us now in- 
sert the foregoing data in the feedback 
equation. 

A equals the gain without feedback, 
which is 39. P equals the fraction or per- 
centage of the output voltage fed back, 
wliirh is 1.17 divided liy 9, or O.l.'J. There- 
fore, the gain with feedback is equal to, 



rithm of this ratio from a log table, and 
multiply the log of the ratio by 20. It 
is worked out as follows, 



Off\^^r i^'n- without feedback) 
6.43 (v.g. with feedback) 



30 



i-PA 



7_ ( -0.13x3ii) ' 



which is 



39 



or (>J3. 



To express the feedback voltage as a 
I percentage we iiiiiltii)ly P l)y lOO, or 
0.13 X 100 e(|uals 13 per cent. It can also 
' be given in decibels and the reader 
familiar with logarithm tables will have 
no dillicnlty with tlie expression, db = 
20 1 og Kj/ hi,. J I e re wo a see rt a i n t he 
ratio of tlte voltage gains, find the loga- 



and this ratio equals 6.07. The logarithm 
of 6.07 is 0.7832, and 20 x 0.7832 equals 
1').7 db. Thus it can be stated that wc 
have introduced 15.7 db of negative feed 
back. The fee<lback in decibels may also 
be found by employing the ratio of the 
voltages of the input signal from the 
audio oscillator with and without feed- 
back in the ^anie manner. The above 
figures are accurate for all practical ap- 
plications; the answers were found on a 
slide rule and the i*esults rounded off 
for simplification. 

The foregoing .stmly of feedback volt 
age has be<'n made with resistance only 
ill the feedback circuit which i)ermitp 
feedback voltage to be of about the same 
magnitude thioughout the audio-l'n-- 
(jueney band. Frequency-selective cir- 
cuits may br used which will result in 
variation in the luriplitude of the feed- 
back v(tltage with lieciucney. It is bc\ond 
the scope of tlii> present aitiele to 
analyze these circuits. The Jiadiotrou 
Desigucr^s liundbook'^ is an excellent 
reference for fui-ther study of feedback 
voltage. 



- Tube 1 >ep;n'trn< nt. UCA, 
X. .1. 



HarriMmi 



'*27 

I AWA 

10,000 



0.23 V. 8 



1 i 





Fig. 3 (A) Circuit arrangement for measurement of amplification without feedback. 
(B) Same circuit with feedback loop connected for measurement of gain with feed- 
back. 
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MIRACORD 
XA-100 

with PUSHBUTTON CONTROL 
and the^'MAGIC WAN D*' SPI N OLE 

TWO in ONE! 



(DPushbutton Automatic Changer 
(2) Pushbutton Manual Player 



Nothing comporti with MIRACORD , , . the 
mirodt of modern high fidelity record repro- 
duction! Acknowledged the world ever for 
performance>perfectien and veriotile con- 
venience, 

See whot yow've been mtiiing — Hear (ht 
MfRACORD at yowr Deafer nowj 

T.SO 



$67. 

Shipped completely assembled with all plugs 
atid leads attached, ready for operatioti. 
with GE RPX 050A Cartridge $74.50 



AUOIOGERSH CORPORATION 

23 Park Place. New York 7, N. Y. • WOfth 4-8585 

if'lSonodo Atlas Radio Corp.. ltd. ^ Toronto, Conoda 




THE NEWEST! 

CORNER 
SPEAKER 
CABINET KIT 

kitform of the original 
corner speaker horn 
one of 39 new units) 




99 North Uth Street. Brooklyn 11. N.Y. 
loryast manufacturer of cabinets and kits for hi fi 

o drvrjton o' G A H Wood Pfodwc's Co.. Inc. 



Circle 8 3C 



NEW LITERATURE 

• Electro- Voice, Inc., Bucbanati. M ic)i. 
lias just issued Bulletin a coinptelien- 
sive, colorful brochure nn K-V Civdot i on 
hij3:h-(i(lellty power atnplitievs, amplifiers 
witn conirols, and musu- ioiurol ceiirei-s 
with i)ieanii>Iifiers. The puhliration gives 
complete technical data, sjiecidcai ions, and 
prices on 15-, 20-, ;{0- ami 50-w:itt power 
ainplifiets, 1 5- and :iO-\\-at t enclosed low- 
boy ampliliei'S with external controls, and 
enclosed modular music control centers 
foi- use wit h 1'^- V powei- amjjliiiers and 
AM-FM tuners. The bullet In also includes 
information on the new K-V Htn-watt 
hif^h-fidelity amplifier for mult ispeakei- in- 
stallations and professional applitations. 
Your copy will he mailed free on request. 

A-1 

• University IiOnd speakers, Inc., SO S. 

Kensico Ave., White Plains, N. Y. an- 
nounces the availability of a new R-uide to 
ProR'ressi\'e Speaker Kxpansion. Known as 
the 1*SK R^uide. it is complete in evei-y de- 
tail. It contains detailed information for 
expansion of speaker systems to their full 
potential, illustrating' step-by-step exjian- 
sion with simple Color-cotied charts. I n- 
cluded in the guide ;ire data on the use 
of adjustable net wor ks, dual-impedance 
woofers, adjust a ble-resp()nse woofers, 
midraiige speakers, and tweeters of vari- 
ous types. In add it ion, t he complete line of 
University si)eakers and network compo- 
nents Is illustrated with all important 
specifications. Yoin- copy may be obtained 
without charge by willing to tlie attention 
of Desk L.\3L> at the address shown above. 

A -2 

• International Resistance Company, 401 
X, Broad St., ]*hiladeiphla 8, Peiin,, offers 
Rnlletin A-:! describing tlie iie\V I KC Type 
'2\V v^ii'iable wire-wound cotUrol, which is 
ideally suited for nuiny elect.i"oiiic applica- 
tions such as outiloor-niovie speaker con- 
trol, and coiitr()l foi- lest and measuring 

; instruments. The cover of the unit is so 
styled that, for all practical purpos'-s, it 
may be considered dust-proof, l^nlletin 
will be mailed on reediest. A- 3 

• Fine Hardwoods Association, titit> hake 
Shore l>ri ve. Chicago t K ill., offei s a 
wealtli of infoi iiiai ion to atiynne wlm spec- 
ities, buys, oi- sells hai"d\\'oods in the 
■■[''iiie llar-dwMods Sflecl <»r;niia," a handy 
i-eferi»nct' guide wliicli has just been pub- 

( li.<«hed. Al<M-e tlntn 4'Ul commercially avail- 
able spe^-ies of hardwoods ai'e described, 
giving geographical soni'<-es!. col(»r, pat- 
tern, common uses, ;i va i la bi 1 it y, and gen- 
ei'al pi'ice range. In addition, 146 of the 
iiutst popuhir hardwood ligure and specie^ 
! types are haudsomeiy illust l ated, 38 in 
full color, as :in aid in specityiug or iden- 
, tifyiiig woods, \ti especi;ill\- \aluable fea- 
ture of this (;0-page referenc*- 1 k is a 

I cli.irt of the comp.'irai ice physical pi'oper- 
lies of ti5 of I he must widely-used hai-d- 
WMud species. R:ifh wood's ratings are 
given for specitif gi-:tvity, weight, 
' sti'engtli, stiffness, liardiiess, shock-i'esist- 
iiig ability, bending sti-engtb. ami shrink- 
age. This i>ook will be of grent \alue to 
anyone eugagnti in the desitrn and con- 
struction of equipment and spoakei- eii- 
closui'es. Copies of the "Fine Hardwoods 
Selectoi-aina" can be ohlaitn-d dii-ertly 
from the Associ.it ion at $ 1 r>i per copy. A-4 



COMING EVENTS 

(front ptiffe 10 

M;i y 1-3 — Joint l'>ltMt run it- Cotn|)0nenr8 
Con tVrc lice. I.I^.R. Xalioinil Hiirean of 
Rt;iiHl:irds, Waslii n^toti^ B. C. 

May 21 -'J4 — Electronic P.irls I)ist.ril)Mtor.s 
Sliow. Conrad llilt(ni llotfl, Chicji^jo. 111. 

J nne I 7--;t — Socoiid LntcrnatJoiial Cnu 
^rcss on Ac(mstirs. lit ^iytrnticni at M;i8S. 
Jii8t. of Teclinolojfy. r.niibriil^o. Mass. 

21-24 — WKSruN. T.K'.K. Convention 
and West Coast KIcctrouic Manul!;i';tur 
cr.«i Associatitni sli(t\v. Van L*acitic Audi- 
toriuni, l-os Anjjclcs. Calit^. 

Scptciiil«r 27 -30 — New York Mi^jli Fidel 
ity Slmw. New Vork TrM«lc Show l^iiild 
iu^, New Vork. S|K(iisored it.v Institute <'i 
Fidelity M;)ntif;icliin'rs, Inc. ;nid 
tlie Audio Kiijjinecritij; Society. 

Octoltei 4-7 — New \nrk \iidio J-'nir, Hotel 
New N'orkt'r, New Vork <'it\. 



ITS new! 
IT'S SUPREME f 

ITS H€R€ MOW! 

The Ferrofjrapli Tape Reronler 
AT LEONAKf) RADIO 

Once apain LEONARD R.^DIO brings 
you the newei»i unil line^t innovations in 
Ili-F'i. It's the Kerropraph tape recorJing 
and playback mechanism. F^uro|M'an made, 
the Fcrroptrapli tape recorder lias all the 
(ftiality workrnansliip and perfection of 
creative' design that Enropeari manufac- 
ture is famous for. 




.lust look iit tliesc fciitures: 

• imliritliitil motors 

• **Octatfitatl** hystrrrsis caftstaii mo- 
tor 

• Dual trnvk- 

• Aittft-stop sicitcli 

• .'^''4 7 ''2 '/'■'*• (' 7* *2 1^ iptii 
sliffluly mhlilupnal ) 

• Ffcf/. rvsp. 2 ilh hpt. 50 aiifi lOMOO 
€ps (It 7 Olid ht't. 40 niul 
lii.(HH) cits at /;> ips. 

• St^iHirttte Imss tiiitl irphie cttntrois 

Price :i79..W 



UONAROS 



Yon Can Hear 
The AM-Neu 
KELLY 
l<lltlU>N 
Hi-Fi Tweeter 



Kelly Kihhori unit represent* a radi- 
cal advance in the development oi tweet- 
er*-. The diaphram coni^ists of a sfiecial 
.0003" tlurahnnin foil, operating in an 
intense inugUfMic field. Kre(i. rcsp. 30(tO 
to 20,000 cps. Attcnnateb all fretiuenciPii. 
hchtvv lOOO c|is. Power handling is l>ctter 
than 10 watts. lin|K 15 ohms. Keqnires no 
bailie istdatiun and \> #tipplied complete 
with 3000 cps dividing network. 

Prtcr 

Afaii, fthnne orders 23% d^pnstt, balance COM. 
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SAVE 

25% 




Thb It o«r 

CROUP SUBSCRIPTION PLAN 

Now you, your fritnds and co-work«rt 
can save $K00 on each subscription 
to AUDIO. If you send 6 or more sub- 
scriptions for the U.S.. Possessions end 
Canada, they will cost each subscriber 
$3,00 each, 1/4 less than the regular 
one year subscription price. Pra t ewt 
•■bscriptions may b« nnmwd or ex- 
tended as part of a gr««p. Rem^ance 
to accompany orders. 



AUDIO is Still the only pyblication 
devoted entirely to 

• Audio 

• Broadcasting equipmeat 

• Acoustics 

• Home aiutic syttoms 

• Rtcording 

• PA systtms 

• Record Rovues 

(PlMs* print) 



Nim* . . 
Address 



□ N«w □ Renawil 



Nam* . . 
Address 



□ N«w □ Renewal 



Nam* . . 
Address 



□ New □ Renewal 



Name . , 
Address 



□ New □ Renewal 



Name . . 
Address 



□ New □ Renewal 



Name . . 
Address 



□ New □ Renewal 

U. S.. Possessions, and Canada only 

RADIO MAGAZINES, INC. 

p. 0. Box 629, Mineola. N. Y. 



PROFESSIONAL HOME MUSIC SYSTEM 



{from page 25) 



T\71-\\I tuner. Wlieii nut in use, the 
front panel of tlie drawer is flush with 
the rest of tlie rack, wliieh makes for 
a neat ajipearnuee. Both the ehauger 
and the transcription arm use plug-in 
earl ridge?, so that only oije stylus need 
he replaced at a tinie^ instead of having 
to replace two when only one is worn 
out. Diamond styli are used throughout; 
which not only gives less record wear, 
hut provides a needle which actually 
costs less in the long run than any other 
type. 

Both the tape recorder and trans- 
cription turntiihles are powered by 
hysteresis-synchronous drive motors. 
There has always been a great misun- 
derstanding about this type of motor in 
that the user feels that it is included ta 
reduce or eliminate flutter or 'Svow." 
Actually, exactly the reverse is true, for 
a synchronous motor creates flutter. The 
very principle upon which it is built re- 
(piires that the motor make instantaneous 
speed changes. This motor locks itself to 
the a.c. power-line frequency rather 
than to the voltage. Then, if the fre- 
quency changes, the motor w^ill speed up 
or slow down. This continual ''hunting'' 
for the jiroper spe<'d shows up as flutter. 

The great advantage of this tyjie of 
motor is that over a p<'riod of lime it 
v,-ill average its rated rpm. This results 
in superb timing in tape aiul disc re- 
corders and players, sometimes as little 
as one second timing error in 30 minutes. 
The inhi'rent flutter due to hunting is 
minimized in tape CfpiipuuMit by a care- 



fully designed flywheel, and in disc 
etjuipment by the turntable itself. 

At the top of the rack panel area, just 
above the tajJe recorder, is the master 
power panel. This contains a fuse, an a.c. 
convenience Ojafclet, the master power* 
switch which (controls, all the equipment 
in the rack as well as power to the tum- 
tiiblc and cueing amplifier, a tally light, 
and an electric clock. aeeurate witiun one- 
half second. It the master fuse shoiild 
blow, the tally light will glow, the dock 
will stop at the time of failure, and 




Fig. 5. Bass-reflex two-way speaker sys- 
tem incorporating lO-lnch accordion-cone 
woofer and a high*f reqoency horn. 




Fig. 6. Program 
line mixer'ampli- 
fier to drive tape 
recorder at proper 
level and tmpe 
dance. Volume 
metering is also 
provided in addi> 
tion to thre« mi- 
crophone inputa. 
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Brings Out The Best 
In Your Hi Fi Set! 



power to tlie above jiamed equipment 
fwill be cut oiT. The l>ull)— a ]l7-volt 
neon lamp across tlie fuse — continues to 
T 0o\v until the fuse is rej) laced. Since the 
small toggle switch cannot hamlle all of 
the 117"Volt 60-cps current drawn by the 
rack and its associated ecpiipment, the 
power is actually controlled by a relay 
luxated beliind the i)anel, and optu-ated 
by tlie master switch. 

The system described above was de- 
fi gned essentially for home use. How- 
ever, since it incorporates professional 
crjnipment — beside.- beiuff ivxtrcmely ver- 
SMitile— it may find many comiaereial ap- 
plicatioTiS, depending upon the user's re- 
cpiirements. This set-Uj) liiis been in use 
1 ir a numbrr of months, and no design 





faults have shown up; so it can be as- 
euined to be virtually foolproof. In addi- 
tion, although no pi-eliminary hook-ups 
of the equipment were made prior to the 
actual installation, no hunij distortion, or 
switching difiiculties were encountered. 
Doubtless, the reader will find variations 
of the design that he will wish to in- 
corporate into his advanced sound sys- 
tem. 



POWER AMPLIFIERS 

(from page 52) 

may be listed as follows: 

1. Adequate power capability for the 
task at hand. For common home instal- 
lations this may be anywhere from 5 
to "iO watts, depending on the electro- 
acoustic efficiency of the loudspeaker 
system (the percentage of amplifier 
electrical energy converted into 
sound), the si ze and f u rn i s h i ngs of 
the room, and the sound levels that are 
desired. 

2. Low harmonic (and intcrmodulation) 
distort ion — preferably below 0.5 per 
cent harmonic at rated power. 

3. Uniform frctjueney respoiise, within 
±1 db, from 20—20,000 cps at rated 
powci-. Almost any amplifier will show 
a woudeiful frequency respon:5e curve 
at veiy low power. 

4. Low bum and noise — at least 60 db 
below the rated power. 

5. Stabilitv- — absence of "ringing'' or 
tendency to self oscillation. 

6. Proper damping factor for the ap- 
plicalion. or a variable dauipiiTg fac 
tor. 



Fig. 7, Rear view of the equipment rack. 



FORTHCOMING 
BOOKS 



This series on "SOUND" by E. 
M. Villchur will be published in 
book form, with the probable pub- 
lication date around October ^, 
1956. His earlier series, Handbook 
of Sound Reproduction, which ap- 
peared serially in the magazine, 
will be published approximately 
May 1, 1956. Further announce- 
ments of the publication dote and 
price will be made in the May 
issue. 




Miroiwin Variable K«luctanc« Magn«fic Car> 
Iridge f«aturet unusual wide-range r«ipon(« 
ond »en»ihvity . Faithfully and minutely 
bring* out the rich, full tone* of today's 
recordings! 

LOADfD W\JH HI fl fEArUKES . . . 

AT YOUH DEALEU NOW ! 

MST.2A — MIRATWIN Turnover 

Cartridge wtth two Sapphire Styli ^**.50 

MST.20 — MIRATWIN Turnover 
Cartridge with Diamond Stylus 
for Microgroove and Sapphire 
Stylus for Standard . . ^45.00 



AUDIOGERSH CORPORATION 

23 Park Place, New York 7, N. Y. • WOrth 4-8585 

tn Canada: Allot Kodio Corp., Lid. • Toronlo, Canada 




'Attenuators, 

Equalizers and Filters'' 

by Dr. George K. Teffeau and Dr. Ho word i.TreniBine 



This new book thoroughly describes the 
ciesisti, application and theory of opera- 
tioti of every type of Attenuator. Equal- 
izer and Wave Kilter. Covers all types of 
etjualization atui attenuation used in 
audio recortiing and reproducing sys- 
tems, both professional and iiome-type. 
Includes chapter on hi-fi crossover net- 
works. Provides time-saving charts 
which permit the easy determination of 
component values required in designing 
equalizers and filters. Fact-packed, in- 
dispensable to technicians in radio 
broadcast ing, television, cinema work 
and to audiophiles. 176 pages; 5^^" x 
9}4'; fully illustrated. Deluxe $A00 

hard binding, postpaid .... ^ 

Also available in paper-bound 
edition, postpaid $2.75 



HOWARD W.SAMS CO., INC. 



I 

I 
.3 



Howard W. Sami & Co., Inc., Dopf. 20- D6 
2201 Eait 46fh St., Indianapolis 5, Ind. 

Send ine: "Attenuators, Equalizers & Filters' 

□ Hard Binding ($4.00) □ Paper-Bound (S2.75) | 

Name i 

Address m 

^ (priced slifthtly hiKher outside U. S. A.) * 
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BIGGEST 
DOLLAR'S 
WORTH IN 
RECORD 
CHANGERS! 




IF YOU ARE MOVING 

Please notify our Circulation Department 
at least 5 weeks in advance. The Post 
Office does not forward magazines sent 
to wrong destinations unless you pay ad- 
ditional postage, and we can NOT dupli- 
cate copies sent to you once. To save 
yourself, us, and the Post Office a head- 
ache, won't you please cooperate? When 
notifying us, please give your old address 
and your new address. 

Circulation Depaitment 
RADIO MAGAZINES. INC. 
P. 0. Box 629. Mineola, N. Y. 



[AUTOMATIC 
RECORD 
CHANGER 



AVAILABLE AT 
ALL LEADING DISTRIBUTORS 



I.It.£. CONVENTIOK SCUTTI.£BTrTT : 
Harold Renne, one t»r the country's hest 
liked and most <'()nipetent editcn'S in the 
Held nf eler-t roiiics, i-fceiviim conj^ratula- 
tiuus on his new position witli Bell Tele- 
phone T^ahoi-atories, I tic. . . . John M. 
Lowory, who desiK-ned and devehiped the 
remat'kahle new RCA tuhe tester which 
was one of tlie hits of the T. 11, 10. exhihi- 
tion, has prouiised to write an eai'ly arti- 
cle for AriH(> on his "perfect" home 
innsir system. Keally an audio man's audio 
man. . . . Harold D. Weiler handling hun- 
dreds of (jueries with the same answer, 
"April 1." That was the scheduled publi- 
catifm date of his new hook, "Tape Re- 
corders and Tape Iteeoi-diUKS." . . . 

Saul White of Uacon Electric Company, 
Inc., elated over the intei'csl shown in the 
iiew Uacon "piieumat ic-damped" hi-(i 
speaker. A (wo-eyde tone was used to 
display t he speaker's except ionally lonyr 
cone travel. . . . £. J. (Manny) Marcus 
and Howard Welnbergrer of Tet rad. Inc., 
world's largest niaiiufact urcr of diamond 
styli, spent endless hours in t he Tet i-ad 
display piovins to \isitinj? enj^ineers the 
eennomy of diamond ovi'i- sapphire, not to 
mention the former's siipei'ir^r perform- 
ance. 

Sandy Calin foi-uially announced as 
Kxecut i ve Secret a ry of t lie 1 list it ute r»f 
Hij^h I'"'idellt>' Manufacturers nnd will di- 
rect the New York Hiph Fidelity Show to 
he conducted this Fall. . . . Elwood King* 
(Woody) Oannett doinj? his usual (irst- 
I'ate job (tf h(»stiiij? the visitinj? jiress, at 
the same time provinj?, crmtrary to com- 
iium opinion, that it is thorou^iiiy possihle 
for a top-drawer enjrineer to he ecjually 
talented in the contrasting' field of public 
relations. . , . nhservation: Whitney Bas- 
ton of SnC and WIU Copp of I. U. K. look 
so much alike that, r>Ti at least one oc- 
casion, Whitney was introduced to an <}\(l 
friend as "Mr. Copp." . . . Jim Ford, advei - 
tisinj? Tiianaj?er of Ampex Corpoi-at i()n, 
dividing? his attention between I.R.K. ac- 
tivities and the impendinj? arrival of a 
new "Henry" or "I^izzle" in the Kord 
household sometime around April 13. . . . 

NEWS BITS FROM HBRB ANU 
THBRB. The hi-fi picture in Xew York lias 
been brightened beyond measure hy the 
presence of Airs. Harvey E. Sampson be- 
liind a crtunter in the new "Auditorium" 
of Harvey Radio Company, Inc. Pressed 
into service because <tf increased business 
in the new sound i-ooin, AIi's. Sampson, 
whose hushnnd, Harvey, is the company's 
president, is adding a note of ^race and 
charm t<} an industry whose esthetic na- 
ture makes sucli <iuii'iti*'S a. ^'iI•tual neces- 
sity. (Unpaid Adv.) 

Jizn Pickett, well-known Xew Yoi-k fac- 
toi-y I'epresentat i ve, back on the job after 
a fall which caused a serious arm injury. 
. . . M. Roberts Rogrers, president r»f Wash- 
iiiRlon's r;ood Music Station \V(JMS, lias 



experienced 

audio 
engineers 

are 

needed for 



SPEAKER DEVELOPMENT 

for high-fidelity, Id f vision, radio, and special 
applications 

CARTRIDGE DEVELOPMENT 

for high-fidclily application rtquiring I'ery loxv 
tracking forcf 

PRODUCTION DESIGN for 

economical mechanised manufacture of speakers 
and cartridges 

Send Tisume to: 
E. S. WINLUND 

Television Receiver Dept. 

GENERAL ^ ELECTRIC 



ELECTRONICS PARK 



SYRACUSE, N. Y. 



— CLASSIFIED— 

Ratw: 10* WW trtrtf pw iMertiM ftr amtMiMraUl 
atfTertlKRitnti; 25* f*t wortf ftr uiimrilal aJHr- 
tlHM<nti. iatM an Mt. wni ni tflttMato will kt 
alltwtri. C«9y nait b« accoMpanlatf ky nMlttMM M 
fall. Mi MBit naib tli< Nmr Yark oMaa by tM 
flrtt «f ttii Mvnth prwadlni th< tfat* if luai. 



TIIK Al'lHo K\(IIAN(,1. liiis the largest 
select iini of new :in(l lully »t^'''*l used 

e(|iiipiiietit. CatjiloK >l u^t-d >>|UipTiiiTit nil 
MUest. Audio K.xcliii n^e Ki-pt. AK, I'lft 10 IHll 
side Ave, .liiniiiicii \1. N \ (tl.h P4trt hthI :mi7 
Maniiironet'k Av*-., White Pljiins, N. \. WIl 
H-:t{.S(t. 

.\rino KX<'ii.\N<ii-] i:x*'MAXiiiJi^ Ai nio 



J."t nO'; I »IS< '( H N'I'. l-".M'tory-fresli gnaran- 
t(4'd I.l' records, V:H ml n|-. •^end '2\)t f«>r 

catalogue. soi'THW i:si- ItlicOUU S \ I .i;s. 

hept. A. IIOS Winbein ll iu^li-n. 'lV\iiN 

11M;I1 FllH-M.lTY SPK.\KK1{S UKI'AIUKP 

Ainpi'ile- siK'niver S|.i\i(r 
70 Vesey St.. NeW York 7. X. ^■ 7 -'^SO 



<; HI.KMIONT ItUOAl) ItAM* ANTKNXAS 

.Ml seamless iihinimnni ^lO.')-) |>pd. 
Wholesale Supply l>uiicnburg It), iEass. 



SKM. : Weheor MikLI 210 tape recorder, 
good Mierhaniciil antl eli-.. t rli al (-onilitiitn. fac 
torv inaiiiteniiiie.., SSO AMPItO Model 750 
Ili-Vi, like new. %\^\^) Soli either ..ne. Kay 
Knocliel. laneoln, Ilhn>n^ 



TU.\nK: Pickering l>-240 cartridge, nsed Ji 
hours, excellent, for an Audax Hi-QI, Charles 
U'igh, H;2 Passoic St., Trenton S, N. J. 



KXKrmVK TO II.VXDLK CONSrMEU 
TKCIIMCAL ('OKUKSrOXOKNTK AM) 
ASSIST IN (iKM-lKAE. SAI.KS, MAXU- 
FACTniKU, \K\V YOUR SALKS 
A U K A . r K < ' II M C A K B A (' KG KO i: M> 
AM) K X I * K U I K N ( ■ K I > H I - K I AM) 
ITIiliir ADDKKSS CO.MPONENTS AM) 
I X Sr ALL A no N S K SS K NT I A L. SK X I) 
U K Sr M K . s r A T H SAL A K V U EQ T I R EI). 

iM)x cA-i. Anno. 



"sorxi) itiicuuiuNK & iti-:PK(>i>r('Tiax*' 

The Itltr's Training Manual for its own Kn 
gineeriiig StjilT. 272 piige-' I7(' ilhisirations 
covering everv phase of recording and play 
back; disc. tape, film, win pressings, ett 
lOvery point concisely explained illn^trated 
with" examples ot .Xiiieru :ui and l iuntpean 
e^piipinent ; teclinical level definitely not above 
the ambitious layman. Send check or nioiie\ 
order lor to: (t'otluun. 2 We.'^t Kith St 

New Yorii .'t^i. N. Y. We pay postage in I'.S.A 

\\ A N r EI): E X P E U I E N C E I) E LE C- 
TUONICS UEroUDINC TEniNICIAX 
—LOS AN<iELES LOCATION. REPLY 
ROX ('A-!>, AI'DIO. 



I'M ANTKNNAI-: 
FM [lltOAlHtANI* YAtJI for fringe and long 
distniice reception, high giUn desi^^ii for niuxi 
mum sensitivity to 7J oi ,iOO.ilmi tunel input. 
.VppJiralus l>*'veloj.niiint Co.. Inc„ Wethers- 
field, < Vuin. 



Kisher 7(JUT tuner. ^liJ.^i . 1 "Kher TitX ' Audio 
Control with cabim t $t:0 : IMckenng I^>01{ 
arm, :i;2(t ; liartlej J] : siH'aker. $4(t. All like 
new. Nurinaii Tetoiunan LilO l:asi 27th >t, 
I'.rooklyn 2!t, X. Y. 

Custom aia<le, 21' cu.ft intiiiite bailie, sand 
filliHi front pam-l, 1 ;t/l<i" plywood, fully lined, 
braced, cut for ir> ln ^ipeaivei I ntinislitHl. Sac 
ritice .S<15. J. AllHTt 1.15-:U ^{Oth SI New 
York. N. Y. 

KAlItCHlLIi #.'>41 cutterhend. i>erfeet, ask- 
ing ISI 10. ST 4-ni2(i. New York City. 



ALTKC (iOlA 
condition, |<;.") f.< 



Npeaker, used, l)ut like- new 
.h N. Y. P.ox CA i. A I DIO. 



HAf'K ISSl'KS (»K AUniO. UV47 through 
i;tr>5, $5.(»U per vear. W. Connor, r>;t<>4 N. Masctn 
St.. Chicago ;«). Ill 

AM and FM tuner repiiirg and realignment. 
Write for further Information. 12 vears ex 
perience, AUOIO CItsTOM CRAKTKUS, 19 
Pine St., Woburn. MasH. 



WANTKl): Vertical transcriptions; also ad 
dre«8 of Chicago party regarding same. 
.Tames Orlando. Dickerson Run, Penna, 



86 



AUDIO 



APRIL, 1956 



www.americanradiohistorv.com 



Neya ENGINEERING DESIGN! 
fiew LUXURY STYLING! 
HdlM MUSICAL ENJOYMENT 



PROFESSIOrVAL 
DIRECTORY 




HIGH-FIDELITY HOUSE 

Most complete stock of Audio 
components in the West 
Phone: RYan 1-8171 
536 S. Fair Oaks. Pasadena 1. Calif. 
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the finest in Hi-Fi 
featuring S!ec2ftc}^CC , 

HIGH FIDELITY COMPONENTS 

SOUND 

CORPORATION 

m W. Olympic Blvd. - LA. 15, Calit. - 111 7-0271 
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CANADA 
High Fidelity Equ ipment 
Complete Ll nee • Com plete SerrlM 
Hl-Fl Secorde — ComiMDentt 
ADd Acceeeorlei 

^LECTRO-^UOICE 

^ SOUND SYSTEMS 

Ul DUN DAS ST. WEST. TORONTO. CANADA. 
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AUTOMATIC CHANGER NEEDLE BRUSH 



KLeeNeeDLE 



KLeeNeeDLE outomolically keepi 
record changer needlet clean. 
It ii designed to remove the 
familior "dutltblob" from undet 
the needia point. Ar Your 
Dealer 



Everythingin H l-FI Sound Equipment 



WORLD'S FINEST 
TAPE RECORDER 



SANTA MONICA SOUND 

GRanItt 8-2834 
12436 Santa Monka Blvd.. West L« Angilti 25, Calif. 
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GIBSON GIRL TAPE SPLICERS 



$pllc«s in a winkf ^ \ 

NO ikAZOR SIAOIS! ^^P^^^^' ^.^^^^ 

_AJ Vt^r Dealers ^^^^^^^^^ 
ROBtHS INDUSTRIES CORP. *i.n » 
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been designated a life member of the 
Philadelphia Oicheatta I'ension Founda- 
tion. The honor wa.s accoi ded in recogni- 
tion of tho> si>eci;il "high-fidelity" concert 
he Prodncfd tni- (he Foundation oti I-VU- 
ruaiy ir!. . . i,awrence (Larry) i,eKash- 
man, vice-president in charjre oi sales for 
Klectro- V^oii-e, Inc., Buchanan. Alich., an- 
nounces recent extJ;insi(»n of the IC-\' sales 
di\'isir>n. \i>i>r»iiitnienis include Jay Carver 
who will hjmdle wood pnnluct sales, 
Prank Stroempl who has been named as- 
sistiint manager of ihe dist l iuutor sales 
division, atid Jim Johnson, as :i.ssii*iant 
tnanager of the nuiiiufactuiers' .sales di- 
vision. . . . Having completed a tour of 
duty as fitst lieutenant with the Army, 
Arthur Z. Adelman has re-joined his fa- 
tliers business firm, the Leon L. \delnian 
Company, inanufact uiers' represetitalives 
itt the tnet rot)r»litan .New York area. . . . 
Bruce Payne, William R. Swett, and 
Damon Van Utt have beeit elected to the 
hoard of diiet lens fif Magnecoiul, Inc. Mr. 
Payne, who was chosen chairman of the 
Magnerord board, is also president of 
I ;t lice I 'ayne & \ssociates. inaiiagemenf 
consultaiHs of W^estport, Omri. Eoth Mr. 
Swett jiini Mr. Van Utt are vice-presidents 
of the Pnyne organizattou. . . . Bob Karet 
ami John Marg'oUn have organized the rep. 
firtti of Karet-.Margolin, Inc.. with (»iTices 
and warehouse at J n \V. Hubbard St., Chi- 
cago JO, til. The conipany is opening shop 
with many liigh-fidelity e(|uipinent mc- i 
counts. . . . Pred Gluck, foiitnMly chief en- 
gineer of Fada Rjidio and lOlectric Com- | 
pany, h.is been appr>inied chief engineet- 
of The Astatic forporat ion r>f Coaneaut. i 
Ohi(). . . . Georg-e J. Parker, formerly 
president of the r»a\;;iioin Insiiuineni Di- ' 
vision at Archbahl. Pa., has been named 
vice-prcsidem of Daystroin, Inc., In charge 
of tlie corpoi-at ion's Wasliington ol!ice. 
. . ■ the Kasfs newest high-fideliiy haven' 
is Audio Knterprises, Inc., in Kackensack, 
.W .L, operated by Robert G. Ziirheide, ( 

H. C. (Bill) Hornickle, who developed the 
"Scnickeigruoer" iioise cancelling micro- ' 
l)hone during World War 11, was named 
as genetal manager of the Pacific Division 
of United Transfot iner Coitipatiy, and will 
head a sales staff which will be located at 
V. \\. Strassner Company, in l,os Angeles. ^ 
. . . R. £. Carlson, formerly manager rtf the ^ 
High Fidelity Division of l-'airchild lie- , 
cording lOquipment Company, W^hitestone. . 
Ij. I., recenily appointed vice-president and | 
general nuinager of the company; Ray r. 
Crews resigned as executive vice-president 
effective ,March -list, acrortling to an an- 
nouncement by Sherman M. Palrchild, 
cotnpa ny pre.sifb*n I . 

William Herrnian, well-known in New 
York audio circles t'roni his coverage of 
Ihe Meld for Retailing Daily, has been ad- 
vanced to the position of news bureau 
manager for Hortman l-:iectronics. \.o^ An- 
geles lii-m whieh RiM joined after moving 
to sunn ier cllme.'^. . Burton Browne, i 
OasliKlit riub president and head of Chi-' 
cago ad agency bearing his name, named 
by mayor to special Ml-Chicago Citizen s 
coinniiitee which aims to jnoniote Chicago 
as an industrial, commercial, cultural, and 
reci-eat ioua 1 cent.er. 




TRANSCRIPTION-QUALITY FEATURES 



Conitont-ipeed 4-pole motor • Rubber* 
matted, balanced turntable • Special Spring 
mounti • Plug-in head • 3-tpetd drlvt • 
Ball-bearing-mounted tone arm PLUS . . . 
ALL THE PERFORMANCE-PROVED BASIC REC- 
ORD PLAYING FEATURES OF THE WORLD. 
RENOWNED MIRACORD XA-100. 

Ar High fidtlHy Oeo/»ri ivrywhtr* 

r.so 



$37. 

Shipped completely assembled with all plugs 
and leads attached, ready for operation, 
with GE RPX-OSOA Cartridge $44.50 



AUDIOGERSH CORPORATION 

23 Parl( Place, New York 7, N. Y. • WOrth 4-8585 

In Canada: AUat Radia Carp.. Ud. • Taranto, Canada 



RECORDS PRESSED 

COMPLETE PACKAGE DEAL 

• Tapes Duplicated 

• Discs Converted to Tape 

• Tapes Transferred to Discs 

Top Quality Pressings in Small or Large 
Quantities 

Send for Descriptive Brochure and Rate 
Schedules 

Dept. E 

CREST RECORDS, INC. 

220 Broadway, Huntington Station, N. Y, 




ELEFUNMEN 

INDISPUTABLY... 

the world's best 



[\ Ask about the 
' n e w C M 5 1 
shown here 
(only 4 '/2 " 
higb}, and the 
famous U47M. 
Write for com*" 
plete detaili. 



microphones 



Sol* U.S. Imporlert 

^^MERICAN ' 
F-TTC INC 



I Dftpt. A 
7 Park Ava. 
New York Id, N. r. 
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Precision stylus pressure 
gauges available in 2 models 
calibrated from 2 to 15 grams 
or 3 to 30 grams each way from 
center position. 

The eifra indicator "hand" wHI remain af 
the maximum reading of the device until 
reset by a knob on the dial face. 

CORRECT STYLUS PRESSURE NOT ONLY 
GUARANTEES MINIMUM STYLUS AND 
RECORD WEAR, BUT ASSURES SOUND 
P|CJ(-UP AT MINIMUM DISTORTION. 

Dealers — 
Why not invesfigafe , . . 

Send for Folder Code GIOJU 



WRITE FOR ILLUSTRATED FOLDER 



(GEORGE SCHERR CO., Inc.l 
200 00 LAFAYEHE ST.*HEW YORK 12, H.Y.I 
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W^tV ULTIMATE PERFECTION 
IN TONE ARM PERFORMANCE 



Ortho-soni€ v/4 

TRACKS COURSt OF ORIGINAL RICObOING STYLUS 





VITAL ENGINEERING 
PRINCIPLE SOLVED! 

Tracking error completely eliminated 

FLAWLESS REPRODUCTION ottained. 
Stylus moves in straight line from edge to 
center as in original recording. 
INSPIRED DESIGN: Increases record life 
. . . fits smallest cabinet . . . plays oil 
size records ... no scratching possible 
... all popular cartridges fit. 
NEVER BEFORE in the history of Hi-Fi de- 
velopment has the introduction of c 
single component created such wide in- 
terest, laboratory and editorial endorse- 
ment. 

Get ORTHO-SONIC V/4 with its 10 incom- 
parable features. ONLY $44.50 

At Better Hi-Fi Dealers Everywhere 

WRITE FOR ILLUSTRATED LITERATURE 



ORTHO-SONIC INSTRUMENTS, Inc. 

66 B Mechanic Street, New Rochelle, N. Y. 
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Capps HOT-STYLUS UNIT 




LONGER STYLUS LIFE 

REDUCES LOADING ON CUTTING HEAD 

IMPROVES FREQUENCY RESPONSE 

IMPROVES SIGNAL TO NOISE RATIO 

FACILITATES PROCESSING 

EASILY INSTALLED AND OPERATED 

The CAPI'S HOT-STYLUS UKIT is 

user! for applying heat to disc recording felyli, 
softening the disc material at the point of 
contact thereby producing smoother, more 
accurate groove?. This results in a sulistantial 
reduction tn surface noise, especially at the 
inner diameters and minimizes the mectiani- 
cal load on the cutting head increasing its 
efficiency and frecjuency response. 

When onloriiiff specify iiiiike 
iiiid iiKHlel ininUior nt' cutter 
heiitl and stylus requtreiiient^. 

y\Oi\e\ No. 

OU-I Supplied witliout stylus .... $(>0.()0 net 
CU-IU Supplied with regular duty stylus, 

LP or 78 «(i.'>0 net 

CU-IC Supplied ^vitit custom made stylus to 

Customer's specification 70..>0 net 

This complete unit may be obtained 
at your nearest dealer 

Capps & CO., INC. 

20 Addison Place • Valley Stream, N. Y. 
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BREAK 



The law of averages says that 
cartcer will kill one out of every 
six Americans. But the law does 
not have to prevail. You can help 
break it in two ways. By having a 
thorough medical checkupeveryyear 
. . .and by sending a contribution to 
your Unit of the AmericanCancer Society 
or to Cancer, Cf'o your town's Postmaster. 

Fight cancer with a checkup and a check, 
AMERICAN CANCER SOCIETY 
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INSTALLATION SIMPLIFIED 




Automatic Intermix 
RECORD CHANGER 



Mc 




Lore people can now enjoy the reliable 
quality and performance of the Collaro RC- 
54_because something has heen done about 
the installation problem. 

The two new RC-54 series have power and 
sound leads wired and soldered in position. 

Both are supplied with Automatic 45 rpm 
Spindle Adapters and both offer a choice of 
pickup cartridges: either the G.E. dual-sap- 
phire magnetic or Collaro Studio O dual- 
sapphire crystal. 

The 'C Series are supplied with pre-cut, un- 
finished mouutiug hoardsj suitable for easy 
installation into record cabinets and consoles 
— without the need for intricate carpentry. 

The 'M' and 'B* Series are supplied with 
hardwood bases instead of mounting boards 



— 'M' for mahogany and 'B* for blond. These 
require no carpentry w hatever. They can be 
fitted into most cabinets, or placed on open 
shelves, tables or any other convenient sur- 
face. 

With woodworking, wiring and soldering 
eliminated — it takes no time at all to install 
an RC-54. And of this you can be sure . . . 
there is no finer record changer than Collaro. 



Priced from $56^0 
Write for complete specifications to Dept. CD-I 




Sold by Leading 
Sound Dealers 



ROCK BAR COR PORATION • 2/5 East Vth Street New York 16, N. V. "^^^^ Made in England 
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STOP UNWANTED SOUNDS 




COMPLETELY NEW ALL-PURPOSE CARDIOID DYNAMIC MICROPHONE 
BRINGS NEW EFFICIENCY OVER WIDE FREQUENCY RANGE 

All the advantages of the E-V Variable D '' are now available in the new 
high-lidelity ' 664"... tor public address, recording, communications and similar 
applications- Uniform cardioid polar pattern provides high front-to-back discrimination 
against unwanted sounds, without close-talking boominess. Easily solves sound 
pick-up and reproduction problems under a great variety of conditions. Gives distinct, 
natural reproduction of voice and music. Increases working distance from 
microphone. Gives greater protection against feedback. Especially useful where 

amiiient noise and severe reverberation exist. Pop-proof filter minimizes 
wind and breaih blasts. E-V Acoustalloy diaphragm guarantees 
smooth wide-range reproduction. Can be used on a floor or desk stand 
or carried in the hand. No finer microphone tor performance 
and value! iV/ire for Technical Specification Sheet A64. 

•EV Pat. Pend. 

Model 664. Variable D* Super-Cardiold Dynamic Microphone. 
Uniform response at all frequencies from 60 to 13,000 cps. Output 
level —55 db. ISO ohm and high impedance. Impedance changed by 
moving one connection in connector. Line balanced to ground rind 
phased. Acoustalloy diaphragm, shielded from dust and magnetic 
particles. Alnico V ana Armco magnetic iron In non-weided cir- 
cuit. Swivel permits aiming directly at sound source for rnost 
effective pick-up. Pressure cast case. 27 thread. Satin chrome 
finish. 18 ft. cable with MC4M connector. On-Off switch. Size; 
1>i in. diam. iVu in. long not including stud. Net wt.: 1 lb. 10 oz. 

List Price $79.50 
Model 419 DesV Stond available for use with the "664" (extra). 




ELECTRO-VOICE, INC. • BUCHANAN. MICH. 

Export: 13 East 40th Street, New York 16, N. Y. U.S.A. Cables: Arfab 



HIGH-FIDELITY MICROPHONES • SPEAKER SYSTEMS • PHOnO-C ARTRIDGES • AND OTHER ELECTRO-ACOUSTlC PRODUCTS 
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